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FOREWORD 


During recent years there has been a steadily increasing demand 
for up-to-date information on occupations. 


This demand comes from youth faced with the need of choosing an 
occupation and of selecting the type of training required; from parents, 
teachers and other counsellors; from workers shifting to other occu- 
pations; from employment service officers; from directors of personnel 
and union officials, and from other quarters. 


This series of monographs and an accompanying series of pam- 
phlets, the latter containing similar information in a condensed 
form, are attempts to meet this demand. These publications are 
designed for general use and cover a wide range of occupations, 
including professions. They indicate, among other things, the nature 
of the occupation or group of occupations, entrance and training 
requirements, working conditions and opportunities in each. 


The staff of the Occupational Analysis Section has prepared this 
series with the generous assistance of representatives of management, 
trade unions and professional associations. The co-operation of the 
Unemployment Insurance Commission, the Vocational Training 
Branch of the Department of Labour, and the Dominion Bureau of 
Statistics is gratefully acknowledged. 


Acknowledgment is also made of the assistance obtained from 
numerous publications on occupations prepared in Canada and in 
other countries. 


DIRECTOR, 
Economics and Research Branch, 


Department of Labour. 
April 1957. 
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Carpentry is the basic building trade. 


HISTORY AND IMPORTANCE 


Carpenters are highly skilled craftsmen who work primarily 
with wood. Because of the extensive use of wood for building 
purposes, particularly in North America, carpenters have been 
traditionally associated with the construction industry, and 
carpentry is the basic building trade. Other construction trades- 
men, such as the plumber, electrician, plasterer and painter, have 
one special job to do in the building process. The carpenter’s 
skill, however, is needed throughout—from the erection of forms 
for the pouring of concrete foundations to the installation of 
finishing trim. As a result, carpenters form by far the largest 
single group of building tradesmen. 
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Wood has been used in construction since the earliest times, and 
carpentry probably dates back to the development of edged metal 
tools. In Roman times it was a guild craft, the secrets of the 
trade being handed down from generation to generation. Early 
carpenters in England and Europe reached a high. degree of 
craftsmanship with hand tools and some of the finest examples of 
carpentry may be found in old cathedrals built in the Middle Ages. 


Although skilled carpenters were included among the early 
settlers in North America, many pioneers built their own dwellings 
of logs or rough-hewn timbers taken from the forests. Co-operative 
building or community “‘barn-raising” was not uncommon. 

Formal apprentice training was not widely practised in North 
America until recent times, and Canada relied on immigration 
from Europe for skilled carpenters. In 1928 the Province of 
Ontario passed the first Apprenticeship Act in Canada, applicable 
to the building trades only, followed shortly by other provinces. 
The generally depressed conditions of the 1930’s and the emergency 
created by the Second World War prevented the full development 
of adequate training programs. Since 1944, however, practically 
all provinces have actively supported the training of building 
tradesmen, including carpenters. 

The post-war period has been one of tremendous expansion and 
development, particularly in the construction industry. In spite of a 
well developed training program for apprentices and the consider- 
able immigration of skilled workers, the supply of qualified carpen- 
ters has not, at times, kept pace with the demand. 


FIELD OF WORK 


The largest concentration of carpenters is in the construction 
industry. The majority are employed by building contractors to 
work on housing projects and commercial or institutional buildings. 
Many are employed on engineering projects to build forms and 
pouring chutes for concrete, erect scaffolds or to cut and fit heavy 
timbers for bridges, docks and dams. 

Alterations, maintenance and repair on existing structures is 
another important area of work for carpenters. Many are employed 
on a regular basis in factories, hotels, hospitals and other insti- 
tutional buildings where there is a continuous need for this type 
of work. Others work on their own account, doing repair and 
alterations for home owners, or for contractors who specialize in 
such work. 

ee 


The carpenter is needed in many other industries. He may build 
and repair railway passenger or freight cars, or other vehicles. He 
may be employed in mines, where he works on chutes, bins and 
supporting timbers. To a small extent in Canada, his skills are 
used in motion picture studios, television studios, and theatres 
to build scenery and sets. Ship carpenters build and install parts 
of ships and also erect the framework to support the hull during 
construction. Carpenters, known as millworkers or benchworkers, 
work in plants or mills manufacturing pre-fabricated building 
units, such as doors, windows and cupboards. Cabinet makers 
are actually carpenters who specialize in furniture work, and 
form a separate though related craft. Another related trade is 
that of the pattern maker, who makes wooden patterns for the 
manufacture of metal and plastic products. 


NATURE OF WORK 
General Carpenter (Construction) 


The general carpenter must be able to carry out all the carpentry 
duties required in the construction of buildings and engineering 
projects. He is concerned with laying out, cutting and joining 
rough or milled lumber that goes into a construction job, although 
other materials such as composition board, plastic, transite, 
acoustic tile, asbestos and metal trim are put in place by 
Carpenters. 

In addition to skill in the use of carpenters’ tools, he must be 
able to follow blueprints, oral instructions, or proceed from his 
own sketches and knowledge of building. His work requires an 
understanding of standard building procedures and regulations, 
strength of materials, structural design and framing methods. 
He should be able to estimate and order the material needed for 
the job. Since construction work is usually the combined efforts 
of a number of different tradesmen, the carpenter must be familiar 
with the relationship of his own work with that of other building 
trades. 


The erection of a typical frame dwelling offers a good example of 
carpentry. Following excavation for the basement, carpenters 
build and put into place the forms for the concrete foundation. 
They erect the framework for the entire structure, lay the roof 
and rough floors, set in place the door and window frames and 
prepare the outer walls for finishing with board siding, brick 
veneer or stucco. 
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In finishing the interior, they fit and hang doors and window 
sashes, build and erect stairs, lay floors, fit trim around door and 
window openings, build cupboards and shelves and put on finish 
hardware. 


Specialized Carpentry 


The wide variety of work carried out by, carpenters in construc- 
tion has led to a certain amount of specialization within the 
trade. This tends to be more prevalent in large centres, where the 
opportunity to do so is greater. There are several types of carpentry 
in which workers tend to specialize, each requiring, for the most 
part, the basic carpentry skills of a competent journeyman. 


Rough Carpentry applies generally to work done with rough 
lumber on installations that are temporary in nature, such as 
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Converting a large house into apartments. 
Ray ye. 


concrete forms, pouring chutes and scaffolding. Rough carpentry 
also includes the installation of sub-floors, wall sheathing and 
similar work. 


Frame Carpentry is the work done in building and erecting 
the wooden framework of structures, including floor joists, wail 
studs and rafters. 


Form Building is another aspect of rough carpentry, common 
to all construction projects where forms are needed to give concrete 
its shape and to support it while it hardens. Concrete is used 
extensively in dams, viaducts, sewers, tunnels and other projects, 
as well as in building foundations, floors, reinforced concrete 
frames, roof slabs and exterior siding. Form builders construct 
the form panels, move them into place according to blueprint 
specifications, and secure them with bolts and braces. Form 
building techniques vary according to type of construction. 


Finish Carpentry, as distinguished from rough carpentry, 
includes the installation of exterior and interior finishing trim, 
doors, window sashes, cupboards, shelves and finish hardware. 
The finish carpenter must work with care and skill, as he handles 
more expensive milled lumber, panelling, moulding, and pre- 
fabricated units such as cupboards. Finish carpenters may specialize 
in certain aspects of finish work such as hardwood floor laying, 
sash fitting, door hanging, or stair building. 


Maintenance Carpentry is necessary to keep buildings in 
good repair and may include alteration work. The maintenance 
carpenter performs the carpentry duties necessary to construct and 
maintain in good repair structural woodwork and equipment in 
an establishment. He carries out such work as making and 
repairing counters, benches, partitions, floors, doors and building 
framework. 


QUALIFICATIONS 


Carpentry is usually learned through apprenticeship. The 
minimum entry age is 15 in British Columbia and 16 in all other 
provinces. In Ontario, Manitoba and Alberta the maximum age is 
21 and in Quebec, 25, although some exceptions are made. The 
remaining provinces leave the upper age open. 


The carpenter requires a sturdy physique in order to lift heavy 
objects and to stand extremes of weather. He has to be able to 
climb and balance on ladders and scaffolding, to kneel, stoop, 
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push and pull, and to stand for long periods at a time. He must be 
able to grasp, lift, carry and handle a great variety of tools and 
materials, and to operate woodworking machines. His eyesight 
must be good enough to read blueprints and fine calibration marks 
on measuring instruments. Speed and manual dexterity are required 
in his work. 


Carpenters must be prepared to buy and care for their own 
tools. One who is interested in going into business on his own as 
a master carpenter must be able to understand local building 
regulations, estimate costs, and deal with clients and workmen in a 
business-like manner. 


PREPARATION AND TRAINING 


In most Canadian provinces, the entry and training of persons 
in the carpentry trade is regulated by the YORE BE Branches 
of the provincial Departments of Labour. 


Entrants to apprenticeship require at least grade 9 education in 
Manitoba and grade 8 in Nova Scotia, New Brunswick, Ontario, 
Saskatchewan and Alberta. No educational requirement is 
specified by the other provinces. The preliminary training that a 
student gets in a technical or vocational school in hand and machine 
woodworking, mechanical drawing, blueprint reading, practical 
geometry, physics and other subjects, will improve his chances for 
acceptance as an apprentice and will help to make his future 
progress more certain. 


The special pre-apprenticeship training classes provided for 
returned veterans after the Second World War demonstrated the 
value of this type of training prior to entry into apprenticeship. 
As a result, a number of provinces have now organized similar 
classes of about six months’ duration for the training of prospective 
apprentices. 


A reduction in the apprenticeship period may be allowed for 
pre-apprenticeship training or other related training or experience. 


Apprenticeship Training 


Normally the apprenticeship period lasts four years, during 
which time the apprentice works for an employer and receives 
training on the job under the guidance of a journeyman carpenter. 
Conditions of training are laid down in a written agreement 
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(indenture). A period of probation, usually three to six months, 
allows for cancellation of the agreement if the arrangement proves 
to be unsuitable. Periodic trade tests are being used more and more 
during training to determine the proficiency of the apprentice. 
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Vocational school training is a good preparation. 
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During training, the apprentice acquires the manual skills 
required in the performance of his duties. He gains a knowledge of 
the qualities and uses of wood and other materials and learns how 
to plan his work and carry it through to completion in an efficient 
manner. He also must acquire a thorough understanding of 
construction processes and the relationship of his own work 
with that of other building trades. 


In addition to on-the-job training, appréntices in most provinces 
are usually required to attend trade courses at a provincial or 
municipal vocational school. These courses, which may be full- 
time or part-time, provide additional instruction in the practice 
and theory of the trade. In most provinces apprentices attending 
full-time classes are paid a living allowance, supplemented, in 
some cases, by the employer. 


The following is a brief summary of the provincial requirements 
for class-room instruction during apprenticeship: 


Newfoundland — evening classes only. 

Nova Scotia — 6 weeks per year for 4 years. 

New Brunswick — 8 weeks per year for 3 years, preceded by 
1 year of pre-employment training. 

Ontario — 10 weeks per year for 2 years. 

Manitoba — 6 or 8 weeks during the first or second 


years, 8 weeks during the second or third 
years, 4 weeks during the last year. 


Saskatchewan — 6 weeks per year for 3 years. 
Alberta — 8 weeks per year for 4 years. 
British Columbia — 4 weeks per year for 4 years. 


In some provinces, where it is difficult for apprentices to attend 
full-time classes, the equivalent may be obtained in evening classes. 


Correspondence courses are available for those who are unable 
to attend a vocational or technical school and may also be used to 
supplement class training. Home study courses of interest to 
carpenters are listed in Appendix I. 


After completing apprenticeship and trade tests satisfactorily, 
the apprentice is granted a journeyman’s certificate and may take 
his place in the trade as a qualified carpenter. 


Apprenticeship in Quebec 


In Quebec, apprenticeship programs are conducted by Appren- 
ticeship Commissions, each of which controls apprenticeship in its 
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own area. Apprentices are not ordinarily indentured to an em- 
ployer, but they are required to register with the Apprenticeship 
Commission in their area. 


The beginner, if he chooses, may go directly into the trade and 
serve a four-year training period. A more desirable way, and one 
that is encouraged by apprenticeship officials and employers, is for 
the prospective apprentice to first prepare himself in one of the 
pre-employment classes. These classes, provided at special schools 
conducted by Apprenticeship Commissions in Montreal, Sher- 
brooke, Chicoutimi, Hull and Quebec, are of about six months’ 
duration (ten months in Hull), and the time spent is applied 
toward a reduction of the apprenticeship period. Graduates of 
pre-employment classes are preferred by employers and may start 
at higher rates of pay than those who do not have the benefit of 
previous training. 


While working on the job, apprentices are encouraged to take 
evening instruction in classes operated by the Apprenticeship 
Commissions, or in regular provincial technical or vocational 
schools. Attendance at these classes may also shorten the appren- 
ticeship period. 

At the end of training, all apprentices in Quebec are trade 
tested, and if successful, are given a “Competency Card” denoting 
journeyman status. 


ENTERING THE OCCUPATION 


Application for apprenticeship training may be made directly 
to the local carpenters’ union or to a building contractor. Officials 
of the National Employment Service, local apprenticeship author- 
ities and school placement officers can also assist individuals in 
locating openings for apprenticeship. Local newspapers may carry 
advertisements for carpenters and apprentices in their employment 
columns. 


EARNINGS 


The following table presents the latest available figures on 
wage rates for carpenters. Wage rates change frequently. To 
keep this, information current, the reader should refer to local 


employers, union officials, newspaper employment ads, and 
government publications such as Wage Rates and Hours of 
Labour in Canada, Department of Labour, Canada. 
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HOURLY RATES OF PAY 
CARPENTERS IN CONSTRUCTION (BUILDING AND STRUCTURES 
ONLY) OCTOBER 1956 
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Malian. .c ear. ea Brandon. v.48 Seance 1.80 
SVANEV sg fe tants wan 2.00 Winnipeg. si4 eee 2.05 
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Saint JOnn. 6 csi nie 1.58 Reégitides 4 Seon 1.95 
Drummondville...... 1.45 Caloary «<< cceke se ick 
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CHUEDEC Pere cas te 1.60 Vancouver. io. 7.2 ess 2225 
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Source: Department of Labour, Canada 


Carpenters are paid on an hourly basis. The normal work 
week ranges from 40 to 44 hours, with extra pay for overtime 
work. Rates of pay, hours of work and charges for overtime are 
generally set by local agreement. The apprentice’s pay varies from 
30 to 50 per cent of the journeyman’s rate during his first year as an 
apprentice to 70 to 90 per cent during his final year. 


ADVANCEMENT 


The usual line of promotion is from apprentice to journey- 
man. If he shows the required ability to handle men, the journeyman 
may become a foreman. A foreman may in time be advanced to 
the position of construction superintendent. It must be noted, 
however, that there are relatively few positions at the supervisory 
level. 


Some journeymen carpenters may enter into business for them- 
selves by becoming sub-contractors and eventually contractors, or 
by opening a woodworking shop. 


ADVANTAGES AND DISADVANTAGES 


The qualified carpenter is a true craftsman, and enjoys the 
prestige of belonging to a recognized and respected group of 
workers who are making an important contribution to the 
national economy. There is variety in the work, and each job pro- 
vides many opportunities for developing and improving trade 
skills. There is satisfaction in seeing one’s work take shape, and 
oe aa may point with pride to the structures they have helped 
to Dulld. 
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There is also the prospect of establishing one’s own business 
as a contractor, or of obtaining positions of responsibility in 
construction work. The 1951 census showed that about 21,000 car- 
penters were employers or self-employed. 


Vacations with pay are provided in most localities, allowances 
being paid by the employer in the form of stamps that may be 
cashed in for holiday pay. 


Working outside and exposure to all kinds of weather are 
involved in the work. Falls from scaffolds and injuries from tools 
or falling material are occupational hazards that can be greatly 
reduced by exercising a reasonable amount of care. In the event of 
injury while on the job, Workmen’s Compensation benefits provide 
financial compensation and medical attention. 


There may be loss of working time owing to winter layoffs and 


changing from job to job. In such cases, however, unemployment 
insurance benefits provide some continuity of income. 
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The foreman plans the next step. 
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TRENDS 


Number in the Occupation 


According to the 1951 Census there were about 130,000 car- 
penters in Canada, an increase of approximately 38 per cent over 
the 1941 figure. It should be kept in mind, however, that this total 
included many partly qualified carpenters. Following is the pro- 


vincial distribution of carpenters in 1951: 


Number of 
Province Carpenters 
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Industrial Distribution 


Per Cent 
of Total 
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The following table, based on the 1951 Census, shows the 


distribution of carpenters by industry: 


Number of 
Industry Carpenters 
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Seasonality 


Per Cent 
of Total 


Maintenance and repair work usually continues on a year- 
round basis. Construction work, on the other hand, is greatly 
affected by seasonal changes. In the past few years winter cons- 
truction has been noticeably increased by the use of more efficient 
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methods of planning and carrying out building operations, thus 
extending the work year of skilled building tradesmen. According 
to the 1951 Census, carpenters worked an average of 40.2 weeks per 
year, compared with 35.3 in 1941. In all probability, the work year 
of the carpenter has been further extended since 1951. 


Future Prospects 


The main source of employment for the carpenter is construc- 
tion work, and his future will depend largely on what happens in 
this industry. 


The construction industry is very sensitive to economic condi- 
tions—it has thrived in prosperous times and declined sharply 
in periods of recession. Since the Second World War, however, 
Canada has experienced an unprecedented period of development, 
of which construction work has almost become a symbol. Prospects 
for continued economic growth are bright, and construction 
activity will probably remain high. 


Within the construction industry, the largest field of employ- 
ment for carpenters is in structures where wood and wood substi- 
tutes are widely used, such as houses, offices, factories and schools, 
but particularly houses. In 1955, building construction accounted 
for 64 per cent of all construction work. About one-half of the 
building construction was in house-building alone. 


If there is a significant reduction in house-building, it is likely 
that the demand for carpenters would be adversely affected, 
although the decline might be offset to some extent by an increase 
in industrial and commercial building. The future building pro- 
gram, particularly residential building, will depend to a large extent 
on the availability of mortgage funds. 


There is still a backlog of demand for houses, buildings, and 
structures of all kinds. Expected increases in population, a rising 
standard of living, and the development of our natural resources 
will strengthen this demand. In addition to municipal programs of 
slum clearance and reconstruction there is also maintenance work 
required on existing structures. In view of all these factors, the 
probability is that, over the long run, there will be a strong demand 
for skilled carpenters to help carry out the construction program 
of a growing Canada. 
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APPENDIX I 


The catalogue Canadian Vocational Correspondence Courses 
lists 123 home study courses in various vocational subjects, and 
can be obtained by writing to your provincial Department of 
Education or to the Canadian Vocational Training Branch, 
Department of Labour, Ottawa. The following courses are listed 
in this catalogue: 


Carpentry I, Ontario. — 20 Lessons — Fee $10.00. 
Prerequisite — Grade VIII Mathematics. 
Prepared for — Tradesmen. 
Available from — Director, Correspondence Courses Branch, Depart- 
ment of Education, Toronto 5, Ontario. 


Frame House Construction, B.C. — 20 Lessons — Fee $10.00. 
Prepared for — High school students or adults. 
Available from — Director of High School Correspondence Instruc- 
tion, Weiler Building, Victoria, B.C. 


Two courses are published in French and may be ordered from 
the Director, Correspondence Course Bureau, 506 St. Catherine St. 
East, Montreal 24, Quebec: 


Carpenter’s Square, Que. — 12 Lessons — Fee $8.00. 
Prerequisite — Elementary education. 
Prepared for — Tradesmen. 


Elementary Joinery, Que. — 15 Lessons — Fee $10.00. 
Prerequisite — Elementary education. 
Prepared for — Apprentices and journeymen. 
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“CANADIAN OCCUPATIONS” SERIES 


Monographs and Pamphlets 


The monographs listed below, accompanied by pamphlets, except in the 
case of numbers 12, 13 and 39, have been published to date. 


(1) Carpenter (10) Motor Vehicle Mechanic 
(2) Bricklayers and Stone-Masons (11) Optometrist 
(3) Plasterer (12) Social Worker 
(4) Painter (13) Lawyer 
(5) Plumber, Pipe Fitter and (14) Mining Occupations 
Steam Fitter (15) Foundry Workers 
(6) Sheet-Metal Worker (16) Technical Occupations in 
(7) Electrician Radio and Electronics 
(8) Machinist and Machine (17) Forge Shop Occupations 
Operators (Metal) (18) Tool and Die Makers 
(9) Printing Trades (19) Railway Careers 
Careers in Natural Science and Engineering: (20-35, one booklet) 
(20) Agricultural Scientist (28) Chemical Engineer 
(21) Architect (29) Civil Engineer 
(22) Biologist (30) Electrical Engineer 
(23) Chemist (31) Forest Engineer and 
(24) Geologist Forest Scientist 
(25) Physicist (32) Mechanical Engineer 
(26) Aeronautical Engineer (33) Metallurgical Engineer 
(27 (34) Mining Engineer 
(35) Petroleum Engineer 
(36) Hospital Workers (other (39) Careers in Home Economics 
than Professional) (40) Occupations in the Aircraft 
(37) Draughtsman Manufacturing Industry 
(38) Welder (41) Careers in Construction 
Filmstrips 


The Department of Labour has prepared, to date, the following occupa- 
tional filmstrips in collaboration with the National Film Board. A manual 
has been prepared as an accompaniment to each filmstrip. These may be 
purchased from the National Film Board, Box 6100, Montreal, or from any one 
of its regional offices. 


Plumber, Pipefitter and Steamfitter 
Careers in the Engineering Profession 
The Social Worker 

Technical Occupations in Radio and Electronics 
Bricklayer and Stone-Mason 
Printing Trades 

Careers in Natural Science 

Careers in Home Economics 

Motor Vehicle Mechanic 

Mining Occupations 

Draughtsman 

Careers in Construction 
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HON. HUMPHREY MITCHELL, MINISTER 
ARTHUR MACNAMARA, C.M.G., LL.D., DEPUTY MINISTER 


DEPARTMENT OF LABOUR, OTTAWA 


FOREWORD 


During recent years there has been a steadily increasing 
‘demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, ‘working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch, and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other goy- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
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CARPENTER 


This is the first of seven monographs dealing with the 
principal construction trades, sometimes called ‘‘building 
trades’’. Part I, below, presents material which concerns 
all these crafts. Part II deals specifically with carpentry. 
The other monographs which will follow are: 


2. Bricklayers and Stone Masons 
3. Plasterers 
4, Painters and Decorators 
5. Plumbers, Pipefitters and Steamfitters 
6. Sheet-metal Workers 
7. Electricians 
It is intended that Part I be used as background 


information for all these occupations, and it has been 
found convenient to incorporate it in the first monograph. 


PART I 


The trades under discussion are those for which there 
has been a steady demand for apprentices, a demand 
only temporarily met by veterans whose training has been 
accelerated. The name ‘‘Construction Trades’’ is some- 
what misleading, since the proportion of members of 
each craft engaged in the construction industry varies 
considerably, as will be shown in the following table. 


“CONSTRUCTION OCCUPATIONS” BY INDUSTRY, 1941 


Trans- 
I port & Trade 
Con- Manu- Com- & 


strue- Pri- factu- muni- Com-_ Ser- 
tion mary ring cation merece vice 


SCAPIVOTIADES © oe Sood Atos es 78.6% 1.3% 16.3% 1.9% 15, Ae 
Brick & Stone Masons....... 89.7 + 8.4 t t t 
Plasterers & Lathers......... 98.2 t 1.2 t i 
Painters, Decorators 

nnd Axlaziers, . 2... .< 23 och. 42.4 T 21.9 1.6 1.5 1.8 
Plumbers & Pipefitters...... 65.7 3.3 24.9 ae | shea | yea 
Sheet-metal workers 

ana Tinsmiths:. ...25....4 13.7 t 81.3 1.4 2.0 t 
Electricians & Wiremen...... 25.5 4.4 55.4 ek ee 


j =negligible, less than 1%. 


The source of this and subsequent statistical data is 
the Dominion Bureau of Statistics, unless otherwise 
indicated. 


Since the employment of these tradesmen is affected 
by conditions within the industries listed, it is necessary 
to consider trends in these latter, giving in particular 
the most pertinent data concerning the construction 
industry, which in 1941 employed 98.2% of plasterers 
and lathers, 89.7% of bricklayers and stone masons, 
78.6% of carpenters, 72.4% of painters, decorators and 
glaziers, and 65.7% of plumbers and pipefitters. It is plain 
that electricians and wiremen and sheet-metal workers 
are more dependent on conditions in manufacturing, 
and that electricians have the widest industrial distri- 
bution. 
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Converting a Large House into Apartments 
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The construction industry, being the only common 
field of employment, is dealt with in this initial mono- 
graph; discussion of the branches of manufacturing and 
other industries affecting the various trades is reserved 
for the monographs on each trade. 


DIVISION OF THE CONSTRUCTION INDUSTRY 


There are two major divisions of activity in this 
industry—Building and Engineering construction. The 
former covers all on-site work on residential, commercial, 
industrial, institutional and other building; the latter 
consists of work done on streets, highways, bridges, 
watermains, dams, reservoirs, central electric stations 
and transmission lines, docks, and other engineering 
projects. Except in the case of work of regular employees 
on railways, telegraph systems and other public utilities, 
maintenance and repair work is normally included. 


IMPORTANCE IN CANADIAN ECONOMY! 


In 1946 this industry accounted for 6.7% of the total 
net production in Canada. In that year the value of all 
construction work was $583 million; in 1947 it had risen 
to over $803 million. These figures contrast with an aver- 
age for the years 1937, 1938 and 1939 of $230 million. 


Approximately $293 million was paid in wages and 
salaries in 1947, the 120,500 wage-earners receiving $233.5 
million, and the 28,800 salaried workers $59.8 million. 


Not only does this industry employ one in every thirty- 
three workers in Canada, but it contributes to the employ- 
ment of many engaged in the primary and secondary 
production of building materials. Probably more than 
half the preparatory work necessary in construction is 
carried on in factories away from the site. 


THE WORKING YEAR 


Climatic conditions in Canada formerly imposed 
severe restrictions on building activities. The industry 
has in recent years given much attention to planning 


1. Statistics for 1947 are preliminary estimates only. 
ty eee 


methods of extending the working period, and the appli- 
cation of these methods has made it possible to make 
fuller use of the services of the craftsmen employed, and 
at the same time ensure to these a considerably larger 
annual income than was formerly obtainable. 


BETWEEN THE WARS 


The marked sensitivity of the construction industry 
to economic conditions in the past is evidenced by what 
happened in the prosperous 1920’s and the depressed 
1930’s. 


The tabulation below will show to some degree which 
trades were most affected by these conditions. It is signi- 
ficant that both bricklayers and plasterers showed a 
falling-off in numbers from 1931 to 1941, though by the 
latter year there had been a greatly increased demand 
for these workers, as well as for carpenters and painters, 
for war-time construction, and for sheet-metal workers 
in war industry. 


PERCENTAGE CHANGES IN NUMBERS EMPLOYED IN 
CONSTRUCTION OCCUPATIONS DURING EACH OF LAST 
TWO INTER-CENSUS PERIODS 


Percentage Changes in 
Numbers Employed 


Construction Occupations From 1921 From 1931 
to 1931 to 1941 
% % 

Carpentérs: Ai Oe BE as cree ee +10 +15 
Brick and Stone Masons......................... +19 —18 
Plasterers and Lathers........................... +98 —?1 
Painters, Decorators and Glaziers.......... vey = OR +53 +20 
Plumbers and Pipefitters........................ +40 +17 
Sheet-Metal Workers.) 5027S. 32 i eee # +44 
Electricians and Wiremen....................... +70 +11 

TOTAL LABOUR FORCE......... +26 + 7 


# Numbers not available in Census for 1921. 


The decrease in the ‘‘trowel trades’’ in the second 
decade is very noticeable. Little permanent building was 
being done in 1941. Housing legislation passed after 1934 
by the federal government helped to ease conditions in 
the industry generally; between 1938 and 1946 loans 
aggregating close to $160 million were approved in this 
connection. 
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A further index to fluctuations in construction activity 
is shown by the following data: 


VALUES OF BUILDING PERMITS TAKEN OUT IN 35 CITIES 
AND INDEX NUMBERS OF EMPLOYMENT IN BUILDING 
CONSTRUCTION 

Annual Index Numbers 0« 


Year. Building Permits Employment in Building 
Construction (1926 = 100) 


$(000,000) 
1921 101 62 
1924 113 71 
1926 143 100 
1929 214 135 
1933 20 39 
1937 50 60 
1941 84 140 
1943 a2 160 
1944 83 95 
1945 17 102 
1946 225 146 


Comparable figures are not available on engineering 
construction, but it is common knowledge that this 
was at a very low ebb in the 1930’s. 


WHY APPRENTICES ARE NEEDED 


It is quite obvious that the conditions of the 1930’s 
were not such as to encourage Canadian youths to enter 
the building trades. There had never been a great intake 
of the native-born to these crafts, since there was, in 
the great flow of immigrants before 1914, and in the lesser 
flow of the 1920’s, a considerable supply of fully trained 
craftsmen who kept the industry reasonably well rein- 
forced. The cessation of immigration, and the actual 
emigration back to Britain of appreciable numbers of 
skilled tradesmen in the 1930’s, left the industry short 
of its post-war urgent requirements in man-power. The 
war gave no opportunity to add young men to the crafts. 
Provision had meantime been made for apprenticeship 
legislation in most of the provinces, but this has not 
operated long enough for its effect to be a marked one 
as yet. The enrolment of veterans, with special courses 
of training and curtailed apprenticeship time, has brought 
a considerable number into the trades, but this recruiting 
is still not adequate to meet present and potential 
demands. 
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In 1946 the National Joint Conference of the Construc- 
tion Industry! estimated that, on the basis of the accepted 
ratio of apprentices to mechanics (journeymen), approx- 
imately 20,000 apprentices would be required over a four- 
year period to provide an adequate working-force of 
skilled men for the annual programme facing the industry. 
A breakdown by province and by trade was made as 
follows: 

4-year y 

TRADES Total* N.S. N.B. P.E.I. QUE. ONT. MAN. SASK. ALTA. B.C. 

Carpenter... 7,600 760 251 25 2736 2382 284 173 340 651 


Bricklayer... 738 73 24 266 231 28 17 33 62 
Plasterer..... 650 65 21 2 234 204 24 15 29 54 
Painter...... 5,000 500 165 15 £1800 1577 188 115 230 420 
Plumber & 


Steamfitter 2,800 280 92 8 1001 878 105 64. 128 235 
Sheet-Metal 

Worker.... 600 60 20 2 216 188 Reh Ae 28 50 
Electrician... 3,300 330 109 9 1188 1035 123 76 0~—COi«d AL 277 


* To ascertain annual recruitment divide totals above by 4. 


The quotas above did not include the intake of veterans, 
trained or in training in these occupations, numbering 
approximately 15,000 at the end of 1946. The veteran 
entries were looked upon as taking up the backlog of 
accumulated requirements of the war years. 


An important factor to be considered is that of replace- 
ment, necessitated by retirement, or death, of craftsmen. 
The following table will give some indication of this: 


1The National Joint Conference of the Construction Industry 
was established in 1921, and the 1946 meeting was attended by equal 
numbers of employers’ and employees’ representatives. In the former 
group the Canadian Construction Association, founded in 1919, and 
representing. some 700 general contractors, road builders, trade con- 
tractors and suppliers, and 23 Builders’ Exchanges, has been prom- 
inent. Employees’ representatives include officials of the construc- 
tion craft unions. Between meetings of the Conference continuous 
activity is carried on by the National Joint Conference Board appointed 
in 1941. The main purpose of the Conference and its Board has been 
to deal with various problems confronting the industry, including 
labour supply, apprenticeship, industrial relations, safety, and 
providing stable employment throughout the industry. 
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‘PERCENTAGE DISTRIBUTION, GAINFULLY OCCUPIED, 1941, 
BY AGE GROUPS 


24 and 55 and 
under 20-54 over 
SPE DOT COER eck eh eee a Uh led oe 7.7 62.0 30.3 
Brick & Stone Masons................... 6.4 57.6 36.0 
Plasterers & Lathers.................... 6.6 66.2 Bice 
Painters, Decorators and Glaziers........ 11.6 67.3 21.1 
Plumbers & Pipefitters.................. 13.7 69.3 17.0 
Sheet-Metal Workers.................... 21.9 63.8 14.3 
Electricians & Wiremen................. 16.6 73.4 10.0 
All occupations (except 
BT ICULEMIEO os eee a oss AR ees 16.7 65 .2 18.1 
All construction occupations............ 9.5 65.0 25.5 


It will be seen that brick and stone masons, carpenters, 
and plasterers and lathers had in 1941 a much higher 
proportion in the ‘‘over 55’’ group, and that all the trades 
except sheet-metal workers listed had a smaller proportion 
in the youngest group, than had the non-agricultural 
labour force as a whole. Carpenters and the ‘‘trowel 
trades’’ were most obviously short of young men. 


WHAT OF THE FUTURE? 


Mention has already been made of important changes 
taking place in methods of planning building operations, 
and of their effect in prolonging the working year. 


Technological changes of importance are also having 
an influence on the trades. There is a greater variety of 
material; structures are becoming more complex; air- 
conditioning and new heating methods are being intro- 
duced. New materials include spun glass for insulation, 
duro-glass for store fronts, fibre board for walls, and 
glass brick. 


Construction operations are becoming more mecha- 
nized. Illustrations of this are mechanical excavation and 
concrete mixing, and the wider use of hoisting machinery, 
electric tools such as hand saws, radial saws, sanders and 
drills, and mechanical pipecutters and paint sprayers. 
Labour-saving devices have also been introduced in the 
handling of materials on site and off site. 


Pre-cutting and pre-assembling of materials is increas- 
ing, and may result in a redistribution of workers in 
some trades between on-site work and shop work. 
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QUALIFYING FACTORS 


The following are some variable factors which affect 

the construction trades: 

(a) Growth of population, natural and by immigra- 
tion, creating a continuing demand for more 
housing. 

(b) Movements of population. 

(c) Improvements in existing housing ERENT 

(d) Changes in material costs. 


(e) An expansion or contraction of primary and second- 
ary industries. 


(f) The backlog of planned public works, federal, 
provincial and municipal, which should cushion 
any falling-off in industrial, commercial and 
domestic building. 


(§) Government assistance in HEnS term financing 
of housing. 


OTHER INDUSTRIES 


The table given on Page 3 of this monograph indicates 
that the employment of a varying proportion of certain 
of these crafts is in manufacturing. Electricians are the 
only construction tradesmen of whom any noticeable 
percentage is engaged in transportation, trade and com- 
merce, and service; the existence of electrically-operated 
transport systems, of hotels, theatres and office buildings 
requiring maintenance electricians accounts for this 
employment. 

Electricians, plumbers and a small number of car- 
penters are required in mines and other primary under- 
takings. 

The major areas of employment for construction 
craftsmen in manufacturing in 1941, the last year for 
which figures are available, are set out in the following 
table. The numbers employed may also serve as the 
basis for estimating the effects of fluctuations in acti- 
vities in each branch of manufacturing. The figures 
may include, in some cases, a varying proportion of 
workers not fully skilled, since the Census classifications 
are broad ones. Minor figures are omitted. 
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EMPLOYMENT OF CERTAIN CONSTRUCTION TRADESMEN 
IN MANUFACTURING, 1941 


CARPENTERS 
PEVALS AN TANOCS fo arte ee ns ee, Pe 484 
Boxes, baskets, barrels........................... 272 
Carriages, wagons, sleighs....................... 108 
Furniture mfg. & repair, upholstering........... 1,333 
Ply GMOs ADer.. 2 eos oe ee oe ve 491 
Saw & planing mill products. hes ee te eee eae ae 2,817 
Other wood products........2.....0.00... 0c eee 916 
sa 8 OA DS pen Da ere a SS, SI ANN SA UR igi de ae 755 
Automobiles & cyeles.......................2... 366 
Boilers, engines, machinery..................... 249 
TOUNUPY: DIOGCUCESS. 8. are) eae ek eee 170 
PR USURADRO IRD cee are a ee fk OR SS 450 
Pelinseviron PrOUuCts oe fo oe ee a 208 
Railway rolling stock mfg. & repair............. 1,494 
Shipbuilding & repair........................... 2,105 
Electrical products mfg. & repair................ 141 
Non-ferrous metal, smelting & refining.......... 402 
Explosives & ammunition. ...................... 196 
Other chemical products........................ 135 
PiCetrie MeN ae POWOr. 60. ee ks NR EYE ek 147 
Other Manwiaccuring ci. . eee esis YL a. 1,495 

Total (16.3% of all Carpenters)................ 14,734 

BRICK AND STONE MASONS 
Pol ANU ANCE iret 2 vaso hl es Ore Ps 51 
ROUNGLY: PPOU UCTS hat Pha ior ete TE Gas 55 
Peimary iron products: 62-7 Be ee ok 153 
Non-ferrous metal, smelting, refining........... 79 
a] 1G Fee Ui BN 2 1 EO a ae Pail as Ian pm 159 
Monumental and building stone................. AZ 
Other-manutacturingsays oe we os OS 212 

Total (8.4% of all Brick & Stone Masons)....... 756 

PAINTERS, DECORATORS AND GLAZIERS 
Furniture mfg. & repair, upholstering........... 424 
PeAPLGh II COPA OR re ers See rl ee ke a ees 230 
Saw and planing mill products.................. 136 
SPENCE WOOU DrOGUuCES 50. ro. so es oe a as 91 
POP CE AL Gite Meee Re Obl tn ak bs ba es 472 
Automobiles and cycles......................... 1,160 
Automobiles repair (including garages).......... 932 
Boilers, engines, machinery...................... 243 
Farm machinery and implements................ 97 
MCLE Sy POMUICUStET rt ek Pb cs ee wae 209 
WENN TATE eae oe eres oc ern. RAPS OTE 195 
ETIIMAry ITON. DTOUUCES: ow. oe och cbr: caates ca ood 160 
Railway rolling stock mfg. & repair.............. 668 
Sheet metal products mfg. & repair............. 80 
Bhinhbwiding & repair. .2362 0k oO ak 8... 394 
SOENOTIITOM DEOUUCES, | .0. oo oe ide eos poeta ee es 87 
Electrica! products mfg. & repair................ 189 
Non-ferrous metal, smelting & refining.......... 124 
LET CEV TY CE, VEE Bo a athe Neg i en eA SRE 115 
Percoll PrOUNets 4. ne ste) IE Eas 68 
PETES GS DUNG UATIVIGIIOG: yo os bei sucka oer) so Ov Mee 228 
Other miscellaneous products................... 1,342 
STE MARTINI ACTITING 2. wos 6c LS bac oo et 933 


Total (21.9% of all Painters, Decorators and Glaziers) 8,577 
eG La 


SHEET-METAL WORKERS 


Pols and Paper hse a Oo eee ee 63 
WA ARBOR AEG Fo Sok eran 0 Seaat conte ns 3 gh ee ee ad ee 1,423 
Automobiles and cycles.......................... 265 
Boilers, engines, machinery...................... 226 
Farm machinery and implements................ 83 
Foundry products: ..2 0 ee eae ne eee 648 
Hardware and tools........: bee eG Hie na Masago a ec ee Wil 
Munitions 2) oo ohne seek oes Rs ee Pads ee oe ae aE 114 
Primary fron products: :.). 0.2.0.6 .. 2 obo ou ede 351 
Railway rolling stock, mfg. & repair ena ey ee © 393 
Sheet-metal products cits Ile Soles are eG Lh aU ml 3,663 
Shipbuilding & repair.......................006. 206 
Brass and copper products....................... 64 
Electrical products mfg. & repair................ 137 
Other non-ferrous products..................... 79 
Other manufacturing 2. occ 0 eRe hers, od ewe Ob 515 
Total (81.3 % of all Sheet-Metal Workers) ....... 8,301 


ELECTRICIANS AND WIREMEN 


Pulp-and@ paperice’. ois ee ee ee Le 789 
Pe CRALG RIA 8 sla pipTRON se ee en ee ee 417 
Automobiles and cyeles......................... 383 
Automobile repair (including garages)........... 195 
Boilers, engines, machimery..................... 271 
Foundry products 223532545). see eee 170 
NEUWMIGIONS nace ic a eee i ee 303 
Primary iron products.............0.0...0000.005 398 
Railway rolling stock mfg. & repair......... yz eek 340 
Shipbuilding and repair......................... 535 
Electrical products mfg. & repair................ 3,151 
Non-ferrous metal smelting & refining........... 390 
Other chemical products........................ 186 
Electric light and power...................:..... 3,277 
Other manufacturing...) 3 Ge. ee eee 1,471 
Total (55.4% of all Electricians ed 
and Wirememn) oo so)as cree < on ee ere 12,276 
APPRENTICESHIP 


Provincial Apprenticeship Boards, and the respective 
unions, regulate the admission of apprentices. 


Details in the case of carpenters are included in Part 
II, and for other occupations in the respective mono- 
graphs. 


The National Employment Service provides an agency 
by which contacts and arrangements may be made, 
through its network of local offices across Canada. 


EMSS, Don 


QUALIFICATIONS 


Minimum educational standards are given for each 
province and each trade, in the respective monographs 
on the crafts. It cannot be emphasized too much that one 
or more years of schooling beyond these minimal stand- 
ards, and a technical course related to the trade selected, 
are highly desirable, and will prove a distinct advantage 
throughout the working life. ) 

All these occupations call for a sturdy and sound 
physique. Few women have entered them. 


WORKING PROPRIETORS 


During the 1930’s the trend towards centralization 
and the increasing difficulty of carrying on small 
individual enterprises under depressed economic condi- 
tions brought about a decline in the number of working 
proprietors in these trades. In 1921 they numbered 39,700; 
in 1931 there was a drop to 38,400 and in 1941 a further fall 
to 37,600. Post-war conditions have favoured a reversal of 
this trend, especially in the case of carpenters and 
painters. 

There are few occupations nowadays with opportu- 
nities for eventual proprietorship greater than those in 
this group. 


A WORD TO COUNSELLORS 


The tendency of many youths to leave school with 
inadequate education, and to take a ‘‘dead-end’’ job 
which provides a wage at least temporarily attractive, 
is a problem all guidance workers face. 

The improving conditions in the construction trades, 
and the value of a skill acquired, not only from a financial 
viewpoint, but in the satisfaction the performance of 
expert work gives to the individual, are points which may 
well offset the relatively low initial wage for apprentices. 
Moreover, this wage increases periodically, and is in most 
provinces related directly to that of journeymen, which 
has followed an upward trend. It might be recalled that 
apprenticeship is a privilege, a technical education valued 
in Britain and in other older lands to the extent that 
payment was for many years customarily made to the 
master employer for that privilege. 


PART Il 
HISTORY AND IMPORTANCE 


Carpentry is one of the world’s most ancient crafts. 
Its origin was a logical outcome of the development of 
edged metal tools; without it the ships which first navi- 
gated great waters would never have been built. The iron 
age, with its improved tools, developed a degree of crafts- 
manship in this occupation which set standards since 
maintained by skilled workers; modern tools have merely 
speeded the work. In Roman times this was an established 
suild occupation. As a craft, or ‘‘mystery’’, it has always 
practised formal apprenticeship, save in North America, 
where the rough wooden house, result of the great forests 
the early settlers found, could be built by the ‘‘rough 
carpenters’’. There seems to be a fair supply of the latter 
in this country, but a shortage of fine carpenters. 


Carpentry is numerically the most important of the 
building trades in Canada. From the beginning to the 
end of a building job the carpenter’s skill is needed. 


TRENDS 


The persistence on this continent in the present day 
of the wooden house, not merely in new regions, but 
even in cities, and the neglect of formal apprenticeship 
(especially in the 1930’s and in the war years) until very 
recently, have resulted in continued use of ‘‘rough car- 
penters’’ in considerable numbers. Thus any statistical 
information on the craft will include many who are not 
fully skilled workers. 


This is now a ‘“‘designated’’ trade for apprenticeship 
in all Canadian provinces except Prince Edward Island, 
where, however, legislation exists which could be imple- 
mented in this connection. 


Number in this Occupation 


The actual number of carpenters in Canada is difficult 
to determine. The 1941 Census listed over 13,000 employers 
and ‘‘own account’’ workers in this trade, and 77,000 
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employees. The latter figure included many classed as 
rough carpenters. The National Joint Conference of the 
Construction Industry in 1946 worked on an estimate 
of 55,000 skilled employee carpenters in the construction 
industry itself. Since there were in 1941 some 19,000 listed 
by the Census as in other industries, a total of 74,000 
employees, plus 13,000 employer and ‘‘own account”’, 
making 87,000 in all, may well be a reasonably correct 
figure. 
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Carpenters in Canada number approximately 50% of 
the craftsmen in the building trades. 


Age Distribution 


For the age group 35 to 64 years there was an increase 
from 58.07% in 1921 to 60.06% in 1931. While there was a 
decrease in the 16-19 years group from 4.12% to 3.28%, 
there is a higher percentage of older-age persons in this 
trade than in the working population generally. Figures 
for 1941 would represent an abnormal period, and there- 
fore are not quoted. 


Provincial Distribution 


A compilation, based on the Dominion Bureau of 
Statistics Manpower Inventory of 1942, shows the per- 
centage distribution of carpenters: P.E.I. 0.3; N.S. 13.0; 
N.B. 4.0; Que. 37.9; Ont. 24.2; Man. 3.9; Sask. 2.3; Alta. 
5.35 BeGaegoe 


Industrial Distribution 


Of the ‘‘carpenters”’ listed in the 1941 Census, 78.6% 
were engaged in the Construction Industry, 16.3% in 
Manufacturing, 1.9% in Transportation and Communi- 
cation, and 3.2% in other industries. 


Growth 


Increases in the number in this trade are related more 
to the activity of the construction industry than to 
population growth. 

Census figures for carpenters are as follows: 1921, 
73,528; 1931, 81,264; 1941, 93,756. These increases 
reflect rather the effect on construction of the early 
‘‘depression’’ and early war years than any relation to 
actual population. The post-war (I) boom had not entirely 
collapsed in June 1921, when the Census was taken; 1931 
was a year in which industry was steadily dwindling; 
1941 was a period of accelerated construction of war 
factories and more or less temporary buildings for the 
use of the armed forces. 
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A comparison of the percentage increases of the 
number of carpenters given with those of population, the 
labour force and the building trades as a whole is inform- 
ative on this point. 

Percentage Increases 
| 1921-31 1931-41 
Carpenters...........-. 10.4 15.0 


Population............ 18.60 10.9 
Labour force.......... 26.0 —«aG..6 
All building trades... . 26.1 12.6 


The vast amount of urgent wooden construction in 
the early war years increased the number of carpenters, 
probably by the addition of many semi-skilled men. 


Unemployment 


Unemployment of carpenters will generally follow 
the pattern of the construction industry as a whole. 


Weather has been in the past years a restricting factor 
on employment in the construction industry, the worst 
months being February and March as a rule. The highest 
point of employment was usually reached in August 
or September. New and more efficient methods of planning 
building operations are having a marked effect in increas- 
ing the work year of skilled building tradesmen. 


More serious even than seasonal unemployment 
has been that resulting from cyclical disturbances. Con- 
struction activities have fluctuated to a greater degree 
than those of most other industries. 


The 1941 figures quoted above reflect the rapid growth 
of war construction during the early war years; in 1942 
the percentage of construction workers employed on 
building for war purposes was 61.3. 


The post-war impetus to domestic building has been 
slowed by rising costs and shortages of materials. Public 
works planned by federal, provincial and municipal 
authorities, with a view to maintaining a high level of 
employment, may be expected to give greater stability 
to the construction industry. 


ae | ea 


Demand and Supply 


In 1946 the National Joint Conference of the Construc- 
tion Industry made an estimate of a four-year require- 
ment of 7,600 carpenter’s apprentices, or 1,900 per annum, 
and quotas were allotted to the various provinces. This 
estimate was based on 55,000 journeymen carpenters in 
the construction industry, and does not take into account 
carpenters in other industries or the self-employed. 
Using the all-inclusive total of 87,000 given on Page 15 
of this monograph, in the same ratio the annual! require- 
ment for new apprentices would amount to about 3,000 
and the provincial distribution would be: 


els. eee 9 Quer kk: 1,080 Sask... .:..5.. 64 
INS eas es 285 Ont........ 945 Altace. 2 8 130 
ING Be on Chae 96 Man....... 112 B.C ee 255 


As of 26th February, 1948, National Employment 
Service recorded 466 vacancies for carpenters, with 13,455 
applicants. The figures for the regions were: 


Unfilled Vacancies Unplaced Applicants 


Marl tinies<.-3. 9. ets oc 12 2,404 
Cuiepee se. 4s were 98 4,275 
Ontariosy. Sees Biea 126 2,590 
Pratries(( 235.5400 5e 180 25249 
Packie ee as 50 1,907 


These may be regarded as representing the low point 
of seasonal employment. They should be compared with 
those of a busy month. 


On September 30, 1948, National Employment Service 
reports recorded the following for carpenters: 


Unfilled Vacancies Unplaced Applicants 


CAansaGan wees: . 1,958 1,653 
Maritimes: 6. ges 348 286 
Quehee se ka.s eve ser 329 431 
CIRE ATI ee oss oe 692 382 
Prawwiesga Ae eae 462 89 
Paciics ss... oii eae 127 465 


In considering these figures it must be remembered 
that placements are also made through the unions, and 
that the vacancies do not include all openings. On the 
other hand ‘‘carpenter’’ applicants registered with the 
National Employment Service would include a number 
not fully qualified as such. 


Employment Prospects 


There is every likelihood that the increased supply of 
materials will result in an increased demand for car- 
penters. A counter-acting influence is the cost of mate- 
rials. It may be reasonably expected that the construc- 
tion industry will remain active for at least the next 
three or four years. 


It is probable that the semi-skilled ‘‘rough carpenters’”’ 
will be employed, as in the past, where skilled men are 
lacking. Their work is likely, however, to be more affected 
by seasonal slackness. 


Summary 


In view of the limited apprenticeship objective of the 
National Joint Conference, and of the relatively large 
number of veterans trained or in training as carpenters, 
the local situation should be carefully considered. Ratios 
of apprentices to journeymen, under union control and 
provincial regulations, have been modified in favour of 
veterans, but a tightening of these is already taking place 
in some construction trades, and may be expected in 
carpentry. 


There is a reasonable prospect of employment for a 
limited number willing to take the training required to 
become properly qualified as carpenters. A gradual reduc- 
tion of the ‘‘rough carpenter’’ class is anticipated as the 
effect of apprenticeship regulations, an innovation in 
some provinces, becomes appreciated in the industry. 


Employment through the years will be conditioned 
by economic factors, industrial expansion, the extent 
and nature of public works, and population growth. 


DUTIES 


There are over sixty classifications under ‘‘Carpenter”’ 
in the United States Dictionary of Occupational Titles, 
based on specialization of function. 


The following paraphrase, adapted to Canadian prac- 
tice, of a definition issued by the Industrial Services 
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Division, United States Employment Service, covers the 
occupation generally: 


A carpenter builds and repairs structures by laying 
out, cutting, fitting and joining wood or other material 
such as fibre, cork, plaster, or composition material. He 
erects the wooden framework of small buildings and other 
structures; builds scaffolds, concrete forms, and pouring 
chutes; lays floors; installs interior and exterior trim. 
He may also install metal fixtures, such as locks and 
escutcheons. He receives oral instruction, blueprints or 
written specifications as to dimensions and materials. 
He may use his own knowledge of strength, quality and 
use of materials to build a structure, acting on general 
instructions only, making his own sketches and drawings. 


Ships, boats, bridges, dams, stage scenery, vehicles, 
docks, mine timbering and cofferdams are among the 
structures other than buildings on which a carpenter 
may work. 


He uses hand tools in most cases, but may employ 
bandsaws, circular saws, tenoning and mortising machines, 
and other woodworkers’ mechanical equipment. 


Cabinetmakers are actually carpenters specializing 
in highly skilled woodworking, and form an individual 
craft. 


QUALIFICATIONS 


Those considering entering this occupation should 
have a real interest in mechanical operations. 


The normal entrance age for apprentices is 16 to 18. 
In the case of veterans the applicants may be older, but 
the accent is on youth. In Ontario, Manitoba and Alberta 
21, in Quebec 25, are upper age limits, but exceptions to 
these are made. The remaining provinces leave the upper 
age limit open. 


An education at least to elementary school graduation 
level plus secondary school courses in mechanical drawing, 
mensuration, and some physics, are desirable in the 
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would-be carpenter. Manitoba apprenticeship regula- 
tions require Grade IX standing; New Brunswick, Alberta 
and Ontario, Grade VIII. No academic requirement is 
specified by the other provinces. 


In addition to the manual skills required in perform- 
ing his duties he must have knowledge of the qualities 
and uses of woods and other materials, ability to visualize 
the completed job, to plan his work and to carry it through 
to completion in an efficient manner. He must know 
how to read and interpret blueprints and to understand 
the requirements, not only of his own job, but also of 
the work to be performed by other tradesmen with whom 
he must co-ordinate his operations. 


The carpenter requires a rugged physique to perform 
heavy lifting and to stand extremes of weather. Physically 
he will have to be in condition to stoop, turn, crouch, kneel, 
pull or push, and to stand for long periods. He must be 
able to grasp, lift, carry, and handle'a great variety of 
tools and materials, and to manipulate a woodworking 
machine. A sense of balance is needed in using ladders 
and scaffolding. He must have eyesight good enough to 
read blueprints and fine calibration marks. 


Speed and dexterity are required in his work. Neatness, 
cleanliness, and accuracy are essential. 


_. Carpenters must be prepared to buy and care for their 
own tools. 


Those who, after obtaining sufficient skill and expe- 
rience, intend to operate on their own account must be 
able to master local building regulations, estimate costs 
of labour and material, and deal with clients and labour 
in a business-like manner. 


TRAINING 


Normal apprenticeship is for four years, regulated by 
provincial authorities and by the unions locally. 


In Quebec the Building Trades Apprenticeship Com- 
mission gives accelerated training at its Apprenticeship 
Centre. 
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In most provinces school training is combined with 
apprenticeship for a set period in each year; in some 
cases correspondence courses for rural apprentices take 
the place of day or evening classes. 

With regard to veterans, Canadian Vocational Training 
schools gave a six months’ course, graduates of which 
were considered eligible to enter the third year of appren- 
ticeship. Subject to provincial agreement, a_ similar 
procedure for civilians is now authorized. Experience in 
the Armed Forces and elsewhere was assessed locally, in 
accordance with procedures which vary with the provinces. 


Technical school training is assessed according to 
individual attainment of skills. 


ENTRY INTO APPRENTICESHIP 


Applications for apprenticeship may be made direct 
through the local union, but the nation-wide facilities of 
the Youth Section of the National Employment Service 
are available in this connection, and will help to make 
the necessary contacts. 


EARNINGS 


Minimum rates for carpenters’ apprentices, in com- 
mon with those in the other skilled building trades, were 
recommended by the National Joint Conference Board 
in 1946 on the following scale: 


NSUAV OAR. Foo seas oes 30% of Journeyman’s rate 
2nd year.......... 40% *§ ss ss 
3rd year..... Pe che 50% *§ a6 ss 
4th y aris Se 70% $ Ss 


Ontario alone has adopted these. Increases are on a semi- 
annual basis in all provinces except Quebec, Ontario and 
Alberta, which make them annual (although in Alberta, 
for the first year, they are semi-annual). The ranges for 
other provinces are: 


% 
NOVA SCOtia« 3c see oh ee 50 to 90 
New Brunswick............... 40 to 80 
Quebec (Montreal only)....... 50 to 85d 
Manitoba: Shen Se ar AS 35 to 75 
Saskatchewan........... Baie eel 50 to 95 
Alberta a weer ee 
British Columbia. . ...... 285 to 85 
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These rates may be varied locally by agreement. 


Journeymen’s hourly rates are fixed by local agreement, 
and are affected by living costs, more or less, and by supply 
and demand. The following were representative rates in 
November 1948: 


Charlottetown. ..... $ .85 TOR 6. f+ gow 2 es, $1.35 
ENE) ane Se ea 1.20 Windsor, Ont....... 1.50 
wronrten 2) 2)2..%.7: 1.10 Fort William....... 1.37 
Saint John, N.B..... 1.00 Winter. 1.35 
renege. Pa 2. 1.00 eens 3 OS. F236 A* 1.35 
VC. | 1.25 OSE Ys 23st ic eskr 48 
J ee Se 1.30 Edmonton.......... 1.40 
PO ONRGMh? tee. A * A Oe Vancouver.......... 1.55 
Hamilton........... 1.40 WiteeWias <2 55.45. 5°". 1.40 


Hours of work vary according to local conditions and 
agreements. 


ADVANCEMENT 


Apprentice to journeyman; a journeyman may advance 
to foreman, or to sub-contractor on own account; sub- 
contractor to contractor; foreman to construction super- 
intendent. 


RELATED OCCUPATIONS 


These include cabinet-making, furniture-making, door 
and sash-making, stair-building, pattern-making in 
wood, and cooperage. 


There are many interesting jobs such as the making 
and repairing of violins, sporting equipment, smokers’ 
pipes, furniture, stocks for firearms, and wooden models 
of ships, aeroplanes, etc. Wooden handles for tools, 
ornamental household goods such as trays, picture 
frames and carved wooden figures are other items which 
might profitably be undertaken by a skilled carpenter 
in his spare time. 


ADVANTAGES AND DISADVANTAGES 


The carpenter who has mastered the basic skills of his 
craft will find that he has still scope for extending these 
into specialized fields. There is great variety in his work; 
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each job is an individual one, and its completion cannot 
fail to give the good carpenter a real satisfaction. 


There is, too, the prospect of working into one’s own 
business as a contractor, or of obtaining the responsible 
position of superintendent of construction. 


It is an advantage also to be able to build additions or 
make alterations and repairs on one’s own property. 


This occupation shares in the benefits covered by 
Unemployment Insurance and Workmen’s Compensation. 


Disadvantages are the effect of weather and business 
conditions on employment, exposure to weather in much 
of the work, and the occupational hazards arising from 
ladders, scaffolds, edged tools, falling material, and 
machinery. | 


ORGANIZATIONS 


The majority of carpenters are members of recognized 
unions, usually of a craft nature. Others are members of 
industrial unions covering all employees in an establish- 
ment. 


REFERENCES 
Construction Trades, General : 


Committee on Reconstruction, Government of 
Canada, The Construction Industry in Relation to 
Post-war Economic Policy, Reports I-VI, 1943, (pre- 
pared by O. J. Firestone, Economic Research and 
Development Branch, Department of Trade and 
Commerce). 


National Joint Conference Board of the Construction 
Industry, Population of the Construction Industry 
In Canada (1942), (not now available). 


Department of Labour, Research and Statistics Branch, 
Labour Organization in Canada. (Annual). 


Department of Labour, The Labour Gazette, March, 
1946, ‘‘Proceedings of National Joint Conference of the 
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Construction Industry of Canada’’, (Ottawa, February, 
1946). 


Department of Labour, Vocational Training Branch, 
Apprenticeship in Canada, 1949. 


Dominion Bureau of Statistics, Canadian Census 
Occupational Data for Counsellors, 1947. 


Dominion Bureau of Statistics, Census of Canada, 
1941, Vol. VII. 


United States Employment Service, The Labor Market, 
February, 1947. 


Carpenter’s Trade : 


Canadian Legion Educational Services, Building 
Trades, (‘‘Let’s Consider Jobs’’ series), 1944. 


Department of Labour, Research and Statistics Branch, 
Carpenter, Construction and Carpenter, Maintenance 


(‘Occupational Outlines’’, 1945). 


Department of Labour, Carpentry (‘‘Studies in Occu- 
pations’’, 1928), (out of print). 


United States Employment Service, The Job of the 
Carpenter, Occupational Brief, 1945. 


United States War Manpower Commission (now United 
States Employment Service), Carpenter I, Job Descrip- 
tion, 1945. 


United States Department of Labor, job Descriptions 
for the Construction Industry, (Vol. UH, pp. 133-207). 


Audio-Visual Material 


Readers desiring information on film sources, other 
available material, and the organization of local film 
services may obtain it from National Film Board offices 
at the following addresses: 


British Columbia—535 Georgia St. W., Vancouver 
Alberta—University of Alberta, Edmonton 


at. $e 


Saskatchewan—Department of Education, Regina 
Manitoba—205 McArthur Bldg., Winnipeg 
Ontario—86 Bloor St. W., Toronto 

Quebec—305 Confederation Bldg., Montreal 

Nova Scotia—Department of Education, Halifax 


New Brunswick—Provincial Normal School, Frede 
ricton 

Prince Edward Island—Department of Education 
Charlottetown 


The catalogue of the National Film Society of Canada 
172 Wellington St., Ottawa, gives classified lists of 1 
mm. films, many of which deal with occupations. 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other gov- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 


Department of Labour. 
March, 1949. 


BRICKLAYERS and 
STONE-MASONS 


HISTORY AND IMPORTANCE 


As the use of wood in forested countries led to the 
importance of carpenters in construction, so the great 
alluvial plains and the sparsely treed rocky hills of the 
Mediterranean regions forced man to make his habitation 
from dried or baked mud, in pieces of convenient sizes, 
or from the more easily worked rocks. Where fuel was 
scarce, and rainfall light, as in Egypt, sun-dried clay 
mixed with chopped straw sufficed to make bricks, as it 
does to this day for the adobe houses of similar American 
areas. Burnt brick was, however, used in Babylon. In 
wetter climates, the clay itself was pressed into shapes 
of even size, and baked to a hardness varying with its 
mineral content. This gave rise to a class of craftsmen, 
the bricklayers, skilled in the art of laying and bonding 
bricks. The use of stone blocks required a technique 
similar, in some respects, to that of the bricklayer. This 
helps to explain the grouping together of the brick and 
stone-masons in the census classification. 


Romanesque architecture involved intricate design 
in brickwork. The large ecclesiastical, military and govern- 
mental structures of the middle ages required of both 
bricklayers and stone-masons additional knowledge, 
ability and art. 


The Tudor and Jacobean periods in England produced 
the zenith of the bricklayer’s artistic skill. 


Since even wooden buildings, so numerous in North 
America, require brick chimneys and often stone or 
brick foundations, there ‘s very little building construc- 
tion in which bricklayers or stone-masons are not con- 
cerned. 
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Building a chimney 


DUTIES 


The United States Dictionary of Occupational Titles 
gives eleven types of bricklayer, with definitions varying 
according to the class of work done. A general definition 
by the Occupational Outlook Division of the U.S. Depart- 
ment of Labor covers all these, as follows: 


‘*A skilled craftsman who lays brick, terra cotta and 
similar building blocks (except stone or marble) in the 
construction of brick walls; furnaces, chimneys, sewers, 
roads, tunnels, factories, and on repair work. He extends 
a gauge line which serves as a guide for laying brick in 
horizontal layers, continually checking with a level and 
plumb-bob to make sure the brick work is straight up 
and down as well as level. He cuts brick, shapes mortar 
in joints between the exposed faces of bricks, constructs 
over-hanging supports of brick, and fastens brick veneer 
to concrete and other rough surfaces. He may supervise 
an apprentice. He generally works from blueprints. He 
uses a bricklayer’s hammer, chisel, trowel, jointer, square, 
gauge line, level, plumb-bob and rule. Metal anchoring 
devices may be among materials used.’’ 


A stone-mason’s work is similar, but with different 
and larger material, and sometimes involves the direc- 
tion of a crane conveying the stone to him. 


A union constitution states: 


‘Fireproofing, block arching, terra cotta cutting and 
setting, the laying of plaster blocks, mineral wool blocks, 
cork blocks, or any building material composed of burnt 
clay; the cutting, rubbing and grinding of all kinds of 
brick, and the setting of all cut stone trimmings on brick 
buildings, is bricklayer’s work’’. (Cutting, rubbing and 
grinding are methods used in the sculpture of bricks, an 
art practised by highly skilled men.) 
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QUALIFICATIONS 


Normal apprenticeship age is 16 to 18. 


The physical demands for bricklayers and _ stone- 
masons closely approximate those for carpenters. A 
special requirement is a colour sense for matching bricks, 
tiles, or stones in patterns, in accordance with the archi- 
tect’s design. 


A rugged physique is necessary to perform heavy lifting 
and to cope with weather conditions encountered while 
at work. Since climbing, standing, walking, stooping, 
turning, kneeling, pulling, pushing and crouching may 
all be needed in working, and grasping, lifting, carrying, 
and the use of striking tools are involved, bricklayers and 
masons must be sound of limb. 


These occupations are therefore unsuitable for those 
physically handicapped. 


An education reaching at least to public school gradua- 
tion, with added technical or high school courses covering 
mensuration, simple plane geometry and elementary 
physics, is most desirable for the entrant into these trades. 
He must have a real interest in mechanical operations, 
ability to learn the physical qualities and uses of all the 
varied materials used, to read and interpret blue-prints, 
to visualize the completed job from written or oral instruc- 
tions, and to understand the work performed by other 
tradesmen engaged on the same project. A bricklayer 
or stone-mason must be able to co-operate with his 
fellow-workers. 


He must be exceedingly accurate and pAinatabine. 
Speed is less a factor in these trades than reliability, 
since any error made or work ‘‘scamped’’ may affect the 
stability of the whole structure. Pride in g00d workman- 
ship is a tradition in this craft; meticulous care is 
essential. 


If his ambition is to become a contractor, he must 
learn how to make rapid computations, to deal with 
clients and labour in a business-like manner, to keep 
simple accounts, and to be thoroughly familiar with 
local building regulations. 
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TRAINING 


As these are designated occupations in all provinces, 
except British Columbia and Prince Edward Island, formal 
apprenticeship of four years is almost everywhere com- 
pulsory before a journeyman’s standing can be attained. 
In New Brunswick the period is 3 years for bricklaying, 
4 years for stone-masonry. 


Credit for technical or vocational courses on appren- 
ticeship is assessed locally. In Alberta the apprenticeship 
period involves compulsory attendance at a school for 
apprentices for from one to three months in each year. 
Similar school provisions, with varying periods, exist in 
other provinces. 


Training on-the-job while apprenticed is the only 
method of entering the stone-mason’s trade. 


The Montreal and the Chicoutimi Building Trades 
Apprenticeship Commissions give pre-apprenticeship half- 
year courses, credits to be determined upon completion. 


Credits for trade experience in the armed forces are 
determined in each individual case, in most provinces. 


ENTERING OCCUPATION 


Apprenticeship to bricklaying is by arrangement 
with a master bricklayer, the local union, and the pro- 
vincial Apprenticeship Board. The National Employment 
Service can be of assistance here. 


The same is true of stone-mason’s work, but there 
are so few skilled stone-masons that opportunities for 
apprenticeship are scarce, even in Eastern Ontario, where 
building stone has been used more than in most other 
regions. (The Ottawa area had in 1946 about 25 stone- 
masons only). In September, 1946 there were no stone- 
masons training in Quebec Province. 
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EARNINGS 


Average wage rates per hour for journeymen in 1944 
and 1948 were: 


Bricklayers (1944) Stone-Masons Bricklayers and 


(1944) Stone-Masons (1948) 

Maritimes...... $1.10 (90¢ —$1.15) $1.07 Halifax....... $1.41 
Saint John... $1.45 

Quebec......... $1.05 (1.00— 1.10) $1.04 Quebec....... $1.20 
Montreal..... $1.40 

Ontario......... $1.14 (1.00— 1.26) $1.16 Toronto...... $1.75 
London....... $1.60 

Prairies......... $1.21 (1.05— 1.30) No record Winnipeg..... $1.55 
Regina....... $1.65 

PRINCE ce 4. abe eos $1.25 (1.15— 1.25) No record Edmonton.... $1.75 
Vancouver.... $1.75 


In some areas vacation with pay is now given. Counsel- 
lors can ascertain local rates through union officials. 
Local agreements are the rule. 


The contra-seasonal employment in 1948-49, and the 
extensive nature of the plans for construction of a type 
needing these trades, are likely to lead to a considerably 
longer work period and higher annual income in the 
immediate future. 


Minimum apprentice rates recommended by the 
National Joint Conference of the Construction Industry, 
and adopted by Ontario are: Ist year, 30 per cent; 2nd 
year, 40 per cent; 3rd year, 50 per cent; 4th year, 70 per 
cent of the journeyman’s rate. In some areas they are 
considerably higher at present, varying from 35-80 per 
cent in Alberta to 50-80 per cent in the Montreal area. 
In Saskatchewan the range is 56¢ per hour to $1.25. 
Increases are annual except in Nova Scotia, where they 
are semi-annual. 


ADVANCEMENT 


The line of advancement is from apprentice to journey- 
man, journeyman to foreman or sub-contractor, foreman 
to superintendent of construction or sub-contractor to 
contractor. 
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RELATED OCCUPATIONS 


The whole brick, stone and tile-mason group, includ- 
ing terrazzo worker and tile setter, is inter-related, but 
there is no occupation outside of this group, except plas- 
terer, which can be regarded as related. Stone-cutters do 
perform some tasks analogous to those of stone-masons, 
and so do sculptors. Part IV of the United States Diction- 
ary of Occupational Titles lists, under 4-X6.231, 232, 233 
and 244, subdivisions of all the ‘‘trowel trades ¢groups’’. 


ADVANTAGES AND DISADVANTAGES 


The possibility of working up to one’s own contracting 
business is a major advantage. The work is interesting, 
resulting in a visible achievement. In some phases it may 
be artistic. The close union control, and the general 
apprenticeship regulation, make for stability in the 
reasonably high hourly wage rates. Because of the nature 
of the work the bricklayer or stone-mason is not harassed 
by semi-skilled competition. Most of the work is outdoors. 
These trades share in the benefits of Unemployment 
Insurance and Workmen’s Compensation. 


The work is, however, of a dusty nature, and may be 
very hard on the hands, even when gloves are worn. There 
are the risks attendant on work at heights on scaffolds, 
the use of ladders, or exposure to inclement weather. 
The high percentage of bricklayers in the older age groups 
previously mentioned may, however, be considered in 
this connection. 


The seasonal character of this employment, though 
greatly modified by modern practice, has in the past 
been its greatest disadvantage, and one which was aggra- 
vated in ‘‘depression’’ periods, when these trades were in 
even less demand than those of the carpenter, painter, and 
plasterer. The existing back-log of construction (1948) 
seems likely to take care of employment for several years 
to come. 


ORGANIZATIONS 


Most bricklayers and stone-masons are members of 
craft unions, long-established. 
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Preparing material for the bricklayer 


TRENDS 
Number and Distribution 


The 1941 census records 8,948 in ‘‘brick and stone- 
mason occupations’’. The National Joint Conference of 
the Construction Industry, 1946, reported a total of 
4,273 journeymen bricklayers. Figures were not given 
for stone-masons, but if the seven to one proportion of 
bricklayers to stone-masons which appears to obtain in. 
the Ottawa district holds generally, which may not be 
the case, there should be about 620 of these in addition 
to the 4,273 bricklayers. A recent newspaper report, giving 
100 as the total of stone-masons, is perhaps an under- 


estimate. Thus, 4,900 would represent the fully-skilled 
employed craftsmen in these trades in the construction 
industry. As indicated below, there were 741 in ‘‘Manu- 
facturing’’; these and the 177 in ‘‘Other Industries’’ 
would be employees also. Adding all of these to the 1,450 
employers and ‘‘own accounts’? makes a total of 7,268, 
leaving 1,680 as the difference between this figure and 
the 8,948 recorded in the census, which difference prob- 
ably represents the ‘‘helpers’’ and apprentices. On the 
basis of a ratio of one apprentice to eight journeymen, 
it is not likely that in 1946 there were more than 600 
bricklayer and stone-mason apprentices in the construc- 
tion industry. 


Numerical Proportion to Construction Occupations 


Bricklayers and stone-masons formed only 4.3 per cent 
of all the employed construction workers enumerated by 
the National Joint Conference of the Construction 
Industry in 1946. Plasterers were 3.7 per cent. These 
two groups were numerically small compared with car- 
penters, who made up 55 per cent, painters 17 per cent 
and plumbers 10 per cent. 


Age Distribution 


There is an exceptionally high proportion of workers 
in the bricklayer and stone-mason trades who are in the 
upper age groups. 


Of the 9,448 bricklayers and stone-masons recorded 
in the 1941 census, no fewer than 3,238, or over 34 per 
cent, were in the age groups from 55 up. Excluding those 
who were on active service, the percentage is slightly 
over 36. This compares with 25.5 per cent for the construc- 
tion industry generally, 30.3 per cent for carpenters, 10 per 
cent for electricians, and 18.1 per cent for all non-agri- 
cultural occupations. This shows to some degree the 
effects of the lapse in immigration of skilled tradesmen, 
and the lag in apprenticeship during the depression 
years. 
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Regional Distribution 


The association of these trades with urbanized and 
industrial areas, and their scarcity in largely agricultural 
ones, will be seen by a comparison of the figures quoted 
below, for Ontario and Quebec, with those of the Prairie 
Region, where wooden construction is general outside of 
the cities and larger towns. The eight largest cities, 
having 23 per cent of the population of Canada, had 39 
per cent of all bricklayers. Available building materials, 
and the period and nature of the original settlement, 
have also a marked influence, as is shown by a com- 
parison of Ottawa, with almost a 1 to 6 proportion of 
brick and stone-masons to carpenters, and Vancouver 
with a ratio of about 1 to 16. 


Ontario and Quebec, with about 62. per cent of the 
population, support almost 80 per cent of the men in 
these trades. 


PERCENTAGE OF TOTAL FOR CANADA 
Maritimes Quebec Ontario Prairies Pacific 
Brick and Stone- 
masons (1941)...... 8.5 32.6 46.0 7.6 5.3 
Population (1941)..... 9.7 29.1 33.0 21.0 7.2 


Employment by Industries 


Of the total number of bricklayers and stone-masons, 
the great majority, 8,030, were employed in the construc- 
tion industry. Manufacturing engaged 756; other 
industries employed 162. The proportion of these trades- 
men in industries other than construction was smaller 
in 1941 than in 1931. 


Decline in Numbers 


In the 1921-31 period there was actually an expansion 
in the brick and stone-mason trades, (19.0 per cent), 
almost corresponding to that of population (18 per cent). 
The 1931-41 falling-off of 18 per cent can be related directly 
to the effect of economic conditions in the 1930’s on 
industrial construction of a permanent type, and to the 
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temporary character of much of the wartime construc- 
tion at the time of the 1941 census, which required little 
of the brick and stone-mason’s skill. 


Technological changes such as the increased use of 
poured concrete to replace brick and stone foundations, 
and of pre-fabricated building, have probably contributed 
to a lessened employment of bricklayers and _ stone- 
masons, and to lack of interest in these trades among 
potential apprentices. New materials such as cement 
and glass blocks and hollow wall tile, however, now require 
the bricklayer’s skill. 


These are ‘‘designated’’ trades for apprenticeship in 
most provinces, and growth will thus be a regulated one, 
since the unions maintain a ratio of apprentices to 
journeymen in normal times. 


Unemployment in these trades was formerly linked 
with weather conditions. The shorter the season in which 
outdoor construction can be carried on, and mortar can 
be set, the more limited is the working period of brick- 
layers and stone-masons. The urgency of much post-war 
construction had led to a change in established methods, 
and a contra-seasonal use of bricklayers is, as indicated 
in the ‘‘Demand and Supply”’ section of this monograph, 
actually taking place. 


It is expected that this change will be carried into 
regular practice in normal times. Some 1948 advertise- 
ments offered full-time employment for the whole winter. 


Working Proprietors 


The 1941 census records 1,457 as employers and ‘‘own 
account’’ workers in these trades, or 15.4 per cent of all. 
This compares with 12,920 carpenters or 13.6 per cent, 
and 17 per cent in all construction trades. 


Present Demand and Supply 


Reports indicate that there is an acute shortage of 
bricklayers and stone-masons in the country as a whole, 
and especially in the central provinces. 
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At the end of February, 1948, at a time of year when 
construction is normally at a seasonal low point, the 
National Employment Service record showed registered 
vacancies and applicants as follows: 


BRICKLAYERS AND TILE-SETTERS 


Canada Maritimes Quebec Ontario Prairies Pacific 
Vacancies.... 288 *) 44 208 20 9 
Applicants... 572 119 221 130 63 39 


The corresponding figures for September 30th, 1948 are: 


Canada Maritimes Quebec Ontario Prairies Pacific 


Vacancies.... 481 58 130 225 62 6 
Applicants... ral 17 24 13 d 12 


The full situation is obscured by the fact that an 
appreciable percentage of placement in construction 
trades is done through the unions. 


The National Joint Conference of the Construction 
Industry estimated in February, 1946, that the require- 
ments of the construction industry alone, for carrying 
out the programme immediately ahead, were 5,873 brick- 
laying journeymen, and that 4,273 were available, making 
a shortage of 1,600. Its estimate of apprenticeship require- 
ments for the four years to follow was 738, or 185 a year, 
distributed as follows in percentages by provinces: P.E.I. 
0.2; N.S. 10.0; N.B. 3.3; Que. 36.0; Ont. 31.5; Man. 3.7; 
Sask. 2.3; Alta. 4.6; B.C. 8.4. This estimate does not allow 
for the approximately 2,000 brick and stone-masons not 
engaged in the construction industry proper. 


In December, 1946 there were 1,427 veterans trained or 
in training for these occupations. Most of these are 
reaching, or have reached, journeymen status, and the 
trade must depend on youth for its recruits. 


A statistical computation for normal times, based 
on a 35-year working life, a mortality of 8 per thousand, 
and an increase of 1 per cent in population, suggests that 
an annual intake of nearly 450, or 5 per cent, would cover 
necessary recruiting. 
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The very considerable number in these trades in the 
55-and-over age groups in 1941, however, indicates an 
increase of possibly 25 per cent in retirements over and 
above the normal 35-year working life basis. Thus the 
450 calculated in the preceding paragraph would be 
increased to approximately 550. 


This calculation cannot be said to be valid at present, 
but may well be applicable if and when construction 
settles into a more or less stable course. 


Qualifying Factors 


Brick and stone construction has formerly been 
limited in Canada by the short season governing both 
the preparation and the use of the material. The Depart- 
ment of Reconstruction and Supply estimated in 1946 
that only 8 per cent of new housing would be constructed 
of solid masonry, 7 per cent of solid brick, 6 per cent 
concrete masonry blocks and stucco, and 20 per cent of 
brick veneer. (“Manpower and Material Requirements 
for a Housing Programme in Canada’’, 1946). The propor- 
tion of solid brick masonry or block construction in 
industrial and public buildings, and in those required 
by trade and commerce, would be very much ¢reater, 
and there appears to be no great delay in carrying out 
the programme in this type of construction, mostly in 
urban areas. 


Care must be taken, in considering the prospects for 
employment in the brick and stone-mason trades in 
any area, large or small, to ascertain the type of construc- 
tion, and to avoid correlating these trades with housing 
projects in particular and building permit totals in 
general. At the same time, the current activity in the 
larger and more permanent types of construction may 
be regarded as employing a greater number of bricklayers 
and masons than may be needed when present under- 
takings and plans are completed, as these represent an 

abnormal demand. 


Domestic construction has been slowed up by material, 
site, and labour costs. Industrial, commercial and institu- 
‘tional construction has been less hampered by these 
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factors; this may account for a relatively high current 
demand for bricklayers, as compared with that for car- 
penters. 


The use of pre-fabricated walls, of poured concrete 
to replace brick and stone, and the application of stone 
in decorative slabs rather than in solid blocks, will tend 
to reduce the demand for labour in the two crafts, unless 
found less economic than older methods and the use of 
other new materials requiring bricklayers. 


There can be little change in methods of working; 
owing to the time element in the setting of mortar, only 
a limited number of courses can be laid in a day. As a 
result, ‘‘efficiency’’ schemes involving assembly-line 
methods are not practicable, except possibly on large jobs. 


Immigration might affect these crafts by bringing in 
trained workers, but the construction needs of Europe 
seem to minimize this. An increase of population, of 
course, would increase the housing demands. 


A continuance of the recent trend towards urbaniza- 
tion would undoubtedly provide corresponding demand 
for brick and stone-masons in greater proportion than 
would expansion of rural or semi-rural population. 


Conclusion 


There is an excellent prospect for employment, subject 
to weather and seasonal inclemencies, of all available 
bricklayers and masons for the next three or four years, 
at least. 


The high percentage in the older age groups, and the 
present shortage of craftsmen, would seem to indicate a 
continuity of employment for qualified men even when 
conditions in the construction trades settle to a normal 
course. Apprentices are badly needed (1948). 


It will hardly be possible to eliminate entirely the 
seasonal character of these trades, but modern planning 
of construction will protract the season to an appreciable 
extent. Cover and heat are provided by up-to-date con- 
tractors when needed. 
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AUDIO-VISUAL MATERIAL 


Readers desiring information on film sources, available 
material, and the organization of local film libraries 
may obtain it from the National Film Board offices, as 
listed in Monograph I. 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. | 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other gov- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


March, 1949. 


PAINTER 


HISTORY AND IMPORTANCE 


The application of pigments to exterior and interior 
surfaces, particularly those of wood, has served to decorate 
and preserve the dwellings of man since very early times. 


In Canada, where the use of wood in construction 
has always been very extensive, and where extremes of 
heat and cold must be borne by buildings, the work of 
the construction and maintenance painter is a basic 
necessity to an extent greater than that in more equable 
climates. A house whose exterior trim and sashes are 
not repainted in time will quickly deteriorate, and a year 
or two of neglect in this respect may involve replacement 
of much expensive woodwork. Interiors, too, suffer both 
in appearance and in actual material if paint and varnish 
are not renewed at the proper time. New structures must 
be protected at once. Metal requires protection similar 
to that given wood. 


This protective and decorative work is not simply a 
matter of using a ready-mixed paint and a cheap brush. 
The pigment must be correctly mixed with medium 
and thinner, both in content and colour, and the prepara- 
tion of the surface, the application of the several coats, 
the uniformity of the mixture, the use of the proper type 
of brush for each part of the work, the avoidance of 
intrusion on areas not to be painted—all these are depend- 
ent on the knowledge and skill of the craftsman who 
does the work. Most of us can distinguish a ‘‘go0od paint 
job’? from a poor or bad one. 


The craft has long been organized in the older lands; 
the hall of the Painters’ Company in the City of London 
has long served as a wonderful example of 17th century 
woodwork, testifying to the importance, artistic taste, 
and prosperity of the trade in that era. The trade has 
always preserved high standards of reliability and effi- 
ciency, and these traditions are carried on by its organ- 
ized bodies in North America. 
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This monograph deals only with those painters engaged 
in building construction and maintenance. The large 
number of persons engaged in routine painting work, 
often requiring a minimum of skill, in manufacturing, 
are frequently associated with the labour organization 
of the industry they work for rather than with the paint- 
er’s craft union, nor are portrait, landscape, genre or 
other artists included here. The United States Dictionary 
of Occupational Titles gives over 90 classes of painter; 
of these, three only are herein considered, performing 
duties as outlined below. 


Photo: N.F.B. 


DUTIES 


The general classification in the Dictionary of Occu- 
pational Titles ‘‘Painter I’’ applies to all three. It is 
defined as follows: 


‘Performs all classes of painting work, such as paint- 
ing interior of houses, sheds and other structures (Painter, 
rough), and painting and decorating the interior of 
buildings (Grainer, hand; Painter, interior finish); mixes 
paint and matches colours by stirring together the proper 
proportion of pigment, base, and thinner; uses brushes 
or spray gun to apply paint; erects working scaffold; 
removes old paint by applying liquid paint remover or 
by heating surface with blowtorch and scraping off paint.”’ 


A ‘‘Painter, maintenance’’ paints and redecorates 
walls, woodwork and fixtures, removing old paint, fills 
nail holes and interstices with filler or putty, and mixes 
and applies paint. 


Stains, varnishes and shellac are implied in the expres- 
sion ‘‘paint’’ in these definitions, as well as the material 
properly so called. 


QUALIFICATIONS 


As in all skilled trades, the would-be apprentice should 
have an education above the elementary level, and would 
be wise to prolong this as far as possible, and to include 
any available technical courses closely related to the 
occupation. Since many painters operate on their own 
account, arithmetic and bookkeeping should be given 
special attention. 


While painting does not involve much handling of 
heavy materials, it requires a physique capable of long 
work in a standing position, an ability to work in high 
places, strong wrists, and a steady hand. A good eye for 
colour and for surfaces, and ability to study harmonies 
and to match shades, a general knowledge of the duties 
of other construction crafts in their relation to his own 
activities, are all required of a construction painter. If 
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he studies the physical and chemical qualities of pigments, 
varnishes and media, he is likely to find his work giving 
increased satisfaction. 


Basic personal qualities required are tact, courtesy, 
and tidiness, since work will often be done in inhabited 
homes. 


TRAINING 


This is a trade designated for apprenticeship in all 
Canadian provinces, except Prince Edward Island. 


Local regulations should be consulted. The duration 
of the course is four years. In some cases an allowance 
may be made in time for technical training, such as that 
which was received in Canadian Vocational Training 
schools or that of the Montreal Building Trades Appren- 
ticeship Commission. 


In most provinces a proportion of the apprenticeship 
time is devoted to class instruction. 


ENTRY INTO OCCUPATION 


The number of apprentices is naturally related to that 
of journeymen, and aspirants for entry should apply to 
the Youth Section of the National Employment Service 
for information as to the local situation with regard to 
placement opportunities. 


There is no occupation which can be regarded as an 
‘fentry’’ one to this trade. Apprenticeship is the rule. 
EARNINGS 


The following are some hourly rates for journeymen 
as of February, 1949: 


$ $ 
Charlottetown........ 80 LONGO: 2::474.26430 oF 90 
Saint John........... 96 Fort William........ 95 
Halifax 2. Niece oe 1.07 Winnipeg... 2c es 1.15 
Quche@s)<.2.. vetoes 95 Re@ina.. 6. ance 1.10 
Montreal............ 1.15 Saskatoon........... 1.00 
Ottawa ls .50.0.45 oe 1.10 Calgary. :o. 0 eee 1.25 
TOTO. Sons feo. Nes 1.25 Edmonton........... 1.25 
Hamilton............ 1.10 Vancouver........... 1.35 
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Apprentice rates are based on a percentage of these, 
usually 30 per cent in the first year, rising on an annual 
scale up to 70 per cent or 80 per cent in the last year. 


Master painters usually make enough to maintain a 
reasonably good standard of living. Some combine paper- 
hanging or a retail paint store with their regular trade. 
The capital involved is not, as a rule, large at first. 


The work week varies locally, and in accordance with 
the nature of the job and the season. An average would 
probably be 44 hours. 


ADVANCEMENT 


The apprentice receives an increase in wages each 
year, and on completion of apprenticeship and the passing 
of a trade test is classed as a journeyman. Advancement 
from journeyman is to foreman, or to contracting on 
own account as a master painter. 


RELATED OCCUPATIONS 


Painter, boat, finish; painter, automobile; painter, 
car, locomotive and car building and repair; painter, 
furniture; painter, frame, and painter, sign, all perform 
duties closely related to and requiring similar skills and 
knowledge of those of painter, construction and main- 
tenance. A small group of hand painters in furniture, 
picture frame and pottery manufacture are highly skilled. 


On a lower level of skill are most of those employed 
in spray or mechanical painting, or in assembly line 
work by hand, in industrial production. Their work is 
chiefly of a routine nature, requiring little or no skill. 


The professional group includes portrait, landscape, 
mural, genre, miniature and other highly skilled artists. 
It employs to some extent the same materials and tools 
as does the skilled construction painter, and, in the case 
of mural painters, may actually work on interior surfaces 
of buildings. The difference is one of individually spe- 
cialized ability, taste, training, knowledge, observation, 
and imagination. Certain construction painters. of 
unusual skill do work in decoration approaching that 
of the professional group. 
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ADVANTAGES AND DISADVANTAGES 


A major advantage in this trade is the satisfaction of 
a good job done, remaining to be seen in concrete form. 
The work is much less monotonous than may at first 
appear: skill and intelligence are being employed, and 
there is ample scope for study and the acquisition of 
new techniques. 


Earnings are at an hourly rate and compare favourably 
with those of most skilled trades. Workers in this trade 
share in the benefits under Unemployment Insurance 
and Workmen’s Compensation legislation. 


Union regulations and provincial legislation protect 
the painter from unskilled and semi-skilled competition. 


Work may be outdoors or indoors. 


The cost of the working kit is not great, and it is 
possible to set up on one’s own account with small capital. 


Outside of the seasonal slack time, the hazards com- 
mon to all occupations using ladders and scaffolding, 
and those incident to construction work generally, and 
the necessity of much standing and some stooping or 
recumbent work, there are no marked disadvantages in 
this trade. Care must be taken to avoid dangers to health 
inherent in the handling and use of the paints and 
varnishes. 


ORGANIZATIONS 


Painters in construction are usually members of craft 
unions. In other industries they may belong to industrial 
unions. 


TRENDS! 


Number in Occupation 


In 1941 there were just over 40,000 painters and glaziers 
listed in the census. Of these some 28,000 were engaged 
in construction work. In 1931 the respective figures were 


1For information on trends in the construction industry, the 
reader is referred to Part I of Monograph I, ‘‘Carpenter’’. 
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35,000 and 25,500. In 1921, painters in all industries num- 
bered 23,500. Since glaziers, and painters doing routine 
factory work, are included, the comparable figures for 
the decade 1931-41 for skilled painters alone are probably: 


ROSE d Pe Se vt No $20 g000 
hf i Cage) Oe eer ene ns 2 25,500 (an increase of about 9 per cent). 


This increase is slightly below that of the population 
as a whole for the same period (about 11 per cent), and 
compares with one of almost 16 per cent for the whole 
census group (from 34,827 to 40,337) of miscellaneous 
painters and glaziers. 


The slack period of construction in the 1930’s did 
not encourage recruitment, and indeed employment in 
this trade had dropped, just before the war, to about 
60 per cent of the 1926 level, while houses all over the 
country gave mute evidence of the real need for painters. 
Since the end of the war, efforts to increase the personnel 
of the construction trades resulted in the entry of many 
veterans; Canadian Vocational Training, between April 
1944 and November 1947, had enrolled 884 in painting 
courses, and between these dates close to 600 veterans 
had entered the trade. These would be an important 
percentage of total entrants. 


In February 1946 it was estimated by the National 
Joint Conference of the Construction Industry that 
painters made up 17.3 per cent of all construction 
tradesmen. 


The Conference estimated that the actual number 
of painters in the construction industry at the time was 
about 16,000, presumably excluding maintenance painters. 


A survey made in the summer and fall of 1946 by the 
Department of Veterans Affairs gave a total for painters, 
decorators and glaziers of 41,000, and estimated annual 
intake of 2,650. This was a period of considerable labour 
turnover in factory work, and the figures indicate that 
there had been only a slight increase over the 1941 figure 
of 40,000 for the whole group. 
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AGE GROUPS 


At the time of the 1941 census, the whole painter 
group included 20 per cent over 60 years of age, and 20 
per cent between 50 and 60. The annual mortality in 
these groups would normally total over 600, and retire- 
‘ments are likely to be heavy following the strenuous 
post-war construction period. These men are now 8 years 
older, and it is certain that few young men entered the 
skilled trade in the war years. Thus it would be reasonable 
to expect a need for replacements for those dying or 
retiring to reach at least 1,200 annually. The veterans 
entering the trade will mostly be in the twenties now. 


DISTRIBUTION BY INDUSTRY 


The 1941 census showed the following distribution 
of all painters, decorators and glaziers: 


Men Women 
Primary Industry............. aks 129 
Manufacturing: 
Automobile and auto-repairs. 1,177 
Railway rolling stock......... 668 
Shipbuilding................. 394 
Paints, varnishes............. 228 
AlPothers (thd Pe cee 6,110 8,577 235 
Construction 2 2)... Fe ee 28,277 55 
Transportation and Communication... 635 
Trade and Commerce................. 084 
Finance and Insurance................ 32 
Serviced sound. sed sp each aad ee eee 711 
Not, Stated 5.253) cher) sie Ri ee 113 
39,058 290 


The majority of those under ‘‘manufacturing”’ would 
not have been skilled tradesmen. The railway, ship, and 
paints and varnishes groups probably had a large skilled 
percentage. Maintenance painters are likely to have been 
strongly represented in the transportation, finance, trade 
and commerce, and service industry groups. 
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REGIONAL DISTRIBUTION 


According to figures obtained in the D.V.A. survey 
in 1946, the following was the distribution of the whole 
painter group, approximately: 


Maritimes......... 7.2% Ontario............ 42.3% 
Quebec............ 33.9% Prawies, 6) 4.507... 8.4% 
British Columbia............. 8.2% 


There is some indication that urbanization creates 
a greater demand for painters; in the absence of detailed 
figures as to the proportion of skilled tradesmen included 
it is, however, reasonable to suppose that the groups of 
semi-skilled painters in industry have weighted the 
proportions for the industrialized provinces to some 
extent. The localized nature of residential construction 
projects has probably complicated the distribution of 
painters since 1946. 


PRESENT LABOUR DEMAND AND SUPPLY 


The seasonal nature of this occupation, even with 
increasing employment resulting from improving con- 
struction planning, is indicated by the following National 
Employment Service figures reported in 1948, for all offices 
throughout Canada: 


Unfilled Unplaced 
Vacancies Applicants 


OCCODCT es Sr ean ree ic alist 150 1,255 
INGVENEDOR ee ak ee ee ces Se: 72 2,327 
Decemperye 2s eee ea 30 3,863 


The figures here cover all groups of painters. It should 
be remembered that placements are also made directly 
by employers, but the figures above are no doubt indic- 
ative of the seasonal changes in employment. 


In the busy season, supply and demand are almost 
equated. There are no marked divergences between 
regions. 


FUTURE EMPLOYMENT PROSPECTS 


The prospects of construction painting during the 
coming years are naturally largely dependent on the 
extent of housing construction. There is no sign of slack- 
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ening as yet in industrial and public construction plans, 
but the painting costs of these may be likely to constitute 
a smaller proportion of the total cost than in the case 
of domestic building. 


There is still, however, a very large back-log of neglected 
painting waiting to be done on existing buildings in most 
areas, both urban and rural. 


The data given above on replacement needs and veteran 
trainees do not lead to the belief that total accessions 
to the trade since 1945 have been such as to cause any 
overcrowding. The National Joint Conference of the 
Construction Industry estimated that at least 3,000 new 
entrants would be needed in the years 1946-49 inclusive; 
and estimated also an existing shortage of 6,500 in the 
trade. 


There is little to be gained in attempting to establish 
any firm basis for future demand, in view of the variable 
factors outlined in Part I of Monograph 1, affecting all 
the construction trades. 


One factor of special interest to this trade is the tend- 
ency of some owners of rented property to put off repairs, 
in view of high costs. The excess demand for accommoda- 
tion of any kind, over recent years, has tended to create 
an abnormal back-log of repainting. The same is true 
of many owner-occupiers, awaiting lower costs. 


REFERENCES 


Department of Education, Victoria, B.C., ‘B.C. 
Occupations Series’’, Painter, 1947. 


Dept. of Education, Province of British Columbia, 
Analysis of the Painting Craft for Apprenticeship 
Training, 1946. (This gives details of a course in 
painting and paper-hanging). 


AUDIO-VISUAL MATERIAL 


Readers desiring information on film sources, available 
material, and the organization of local film libraries 
may obtain it from the National Film Board offices, 
as listed in Monograph I. 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other gov- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


March, 1949, 


PLASTERER 


HISTORY AND IMPORTANCE 


The irregularity of interior surfaces of primitive reed, 
wattle, wooden, brick and stone buildings led, as civiliza- 
tion advanced, to the desire for a smooth and regular 
covering which would weatherproof the walls and lend 
itself to decorative purposes. The use of lime and gypsum 
for these purposes dates back to early Egyptian dynasties, 
at least 4,000 years ago. Mud was probably used, in imita- 
tion of beavers and some birds, for interior facing of reed 
or wattle walls in a much earlier period. In the heyday 
of Greek civilization, plaster was used for statuary and 
for ornamental work of a high degree of artistic attain- 
ment. Rome employed plaster as a base for wall paintings, 
some of which can still be seen. Much famous Italian 
mural art is painted on fresh plaster (‘‘fresco’’). 


In England, the wattle houses used by the poorer 
classes were plastered inside and out; outside walls of 
lath and plaster can still be seen in poorer sections of 
Canadian towns and cities, and cottages of wattle and 
plaster construction, several centuries old, still survive 
in rural England. The plaster combined fire and weather- 
proofing. 


The Renaissance period introduced fine decorative 
plaster art into domestic architecture in Western Europe, 
and quite elaborate plaster mouldings were common in 
houses built up to about 1910. Since that time, the use 
of plastering has been more generally utilitarian, but 
fine work in panelling, pilasters, etc., is being revived. 
Ornamental stucco facades were popular in the 18th 
century, but the use of stucco on exteriors is now, though 
increasingly extensive, quite plain in character. 


DUTIES 


A plasterer applies plaster to walls and ceilings, spreads 
it over wooden, metal or gypsum laths with a trowel. 
Wooden lath is not muchtused on new construction. He 
smooths the surface by rubbing with a ‘‘darby’’ over the 
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An apprentice at work 


plaster; may coat the back surface of pre-cast ornamental 
plaster with plaster mortar, and stick or set it by pressing 
into the wall or ceiling. May do ‘‘three-coat’’ work, usually 
on flat surfaces; the first coat contains hair and is 
scratched and roughly smoothed; the second coat, which 
contains no hair is put on and ‘‘floated’’; the third coat 
of lime and plaster of Paris is very thin and smooth; (a 
putty coat for imitation tile finish is also used). He may 
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do maintenance work in an establishment, or may spe- 
cialize in rough-coat work. 


A plasterer (moulding) moulds, casts, and installs 
ornamental plaster panels and trim. He moulds from a 
template, and cuts trim to size when hardened. He then 
applies a coat of plaster to the wall, and presses trim 
into position. In casting cornices and mouldings he nails 
guide strips to the wall, applies plaster with trowel, 
pushes template over plaster, removing excess plaster, 
until desired shape and smoothness is obtained. This 
work demands the highest skill, and is usually specialized. 


A stucco ‘‘mason’’ or plasterer applies a weather- 
proof, decorative covering of portland cement or gypsum 
plaster to outside surfaces, erects scaffolds, applies coats 
with a trowel, using plasterer’s technique. The final coat 
is decorated with sand markings, with a brush, or with 
a trowel, by spattering with small stones, or by ‘‘sgraffito’’ 
(scratching). This is usually a specialized job with plas- 
terers. 


QUALIFICATIONS 


Age limits for apprenticeship include a minimum of 
16 (in British Columbia 15), and a maximum (with excep- 
tions) in Ontario, Manitoba, and Alberta of 21, in Quebec 
of 25, and in other provinces, open. 


Educational qualifications at least up to public school 
graduation, with preferably some secondary or technical 
school training, are desirable. Alberta and Manitoba 
require Grade IX standing for apprenticeship, Ontario 
and New Brunswick, Grade VIII; other provinces do not 
specify standards. 


Accuracy, speed (since material sets quickly), dexterity, 
adaptability, neatness, ability to co-operate with other 
tradesmen, and knowledége of their procedure, are neces- 
sary. A reasonably strong physique, with no physical 
handicaps, is required for this trade. 


Plasterers must be able to supervise the proper mixing 
and sometimes colouring of the materials they use, and 
to direct labourers and apprentices. They must be pre- 
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pared to erect or supervise the erection of scaffolding 
suitable for each job undertaken. 


Since the proportion working on ‘‘own account”’ is 
high, plasterers need ability to estimate costs and prepare 
tenders, to work from verbal or written instructions or 
from plans, to advise on suitable wall finishes, and to 
keep elementary accounts. They must be prepared to 
master local building regulations and be governed by 
them. 


TRAINING 


Apprenticeship is for four years, except in New Bruns- 
wick and Saskatchewan, which require three years and 
‘*4,000 hours to three years’’, respectively; regulated by 
provincial authorities and by the unions locally. A com- 
mon syllabus of training is being prepared by represent- 
atives of provincial Apprenticeship Boards for submission 
to all the provinces. Prince Edward Island has not yet 
implemented its permissive legislation on this trade. 


In Quebec the Building Trades Apprenticeship Com- 
mission gives accelerated training at its Apprenticeship 
Centres. 


In most provinces school training is combined with 
apprenticeship for a set period in each year; in some 
cases correspondence courses for rural apprentices take 
the place of day or evening classes. 


ENTERING OCCUPATION | 


Inasmuch as the number of apprentices in relation 
to journeymen is a matter of interest to the unions, as 
well as to the employer, enquiry should first be made 
of the local union branch, and arrangements made in 
accordance with advice by the responsible official. Provin- 
cial Apprenticeship Boards, on which both unions and 
employers are represented, set the ratio of apprentices 
to journeymen after consultation with the appropriate 
trade committee. Existing conditions have probably 
caused less rigidity in this respect than formerly existed. 
The National Employment Service, with its offices across 
Canada, can assist in making contacts. 
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With the exception of Quebec and British Columbia, 
a three months’ probationary period is specified in the 
provinces designating this trade for apprenticeship. 


EARNINGS 


There is some variation, regionally, in standard hourly 
rates, which are locally arranged between the industry 
and the unions. The following are some representative 
1948 hourly wage rates: 


Nov. Nov. 
1948 1948 
$ $ 

Charlottetown....... 1.15 London.............. 1.50 
RRMA Katich, ay os gate che 1.32 WINGSOF sae fy ole sas 1.55 
Moncton............. 1.20 Fort William........ 1.45 
Saint John, N.B...... 1.35 Winnipeg............ 1.45 
RUE DOG ses shi ey een 1c Lio 4 Lie ae eR haa 1.60 
Montreal............. 1.40 CAawwarvern 2 oS, obs: 1.40 
IECR WA sok. ee ee 1.50 Edmonton........... 1.60 
MOTONLO .. 0. ee a: 1.80 Vancouver........... 1.75 
Hamilton............ 1.50 VICCORIDE jo oso he Rs. 1.471% 


Apprentice rates recommended by the National Joint 
Conference of the Construction Industry! in 1946 were, 
in the first, second, third and fourth year respectively, 
30, 40, 50 and 70 per cent of journeyman’s rates. These 
have not been generally adopted outside of Ontario. 
However, in local areas where demand is high, they have 
been exceeded. Saskatchewan starts apprentic2s at 55 per 
cent, and in five semi-annual increases they reach 90 per 
cent of journeyman’s rates. British Columbia and Nova 
Scotia provide for semi-annual increases; the remaining 
provinces make them annual. 


An extension of the working season, through recently 
introduced improvements on the traditional planning of 
building procedure, is in progress, and will materially 
improve earnings on an annual basis. 


'See Monograph I, ‘‘Carpenter’’, Page 8. 


ADVANCEMENT 


The general line of advancement is from apprentice 
to journeyman, journeyman to sub-contractor or fore- 
man, sub-contractor to contractor. The greater oppor- 
tunities are afforded by ‘‘own account’’ operations. 


RELATED OCCUPATIONS 


Plastering is a trade rather circumscribed in its rela- 
tionship to other crafts. 


Cement finishers perform work and use tools closely 
related to those of plasterers. Plaster moulders use similar 
materials, but a widely differing technique. 


All brick and stone-mason (including terrazzo workers) 
trades are akin to prasteue: the whole erOUP being known 
as ‘‘the trowel trades”’ 


ADVANTAGES AND DISADVANTAGES 


Plastering, in common with all skilled trades, gives 
the satisfaction of visible achievement. In its more orna- 
mental branch, the work approaches that of the artist. 


The opportunity of establishing a personally-conducted 
business with small capital is reasonably good, since at 
least one plasterer in four is on his own account. Work is 
mainly indoors, with good lighting. 


This trade shares in the benefits of Unemployment 
Insurance and Workmen’s Compensation. 


The competition of new ready-finished wall materials 
may affect demand for the plasterer’s skill. 


Occupational hazards are those inherent on work on 
scaffolds and ladders; the working position in ceiling 
jobs is a cramped one. The handling of cement, lime and 
plaster during mixing may involve the breathing in of 
fine mineral dust; work is also necessarily in damp condi- 
tions. Indoor work may be an objection, but there is 
outdoor stucco work also. 


ORGANIZATIONS 
Plasterers are well organized in various trade unions. 
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Fine work (panels and mouldings) 


TRENDS! 


Number of Plasterers 


Plasterers make up a very small proportion of construc- 
tion workers. The 1941 Census records only 5,003 ‘‘plas- 
terers and lathers’’, including 334 on active service; the 
National Joint Conference of the Construction Industry 
in 1946 estimated 3,749 plasterers. This compares with a 
census record of 90,470 carpenters, 39,058 painters, and 
8,948 brick and stone-masons. The usual proportion of 
lathers to plasterers was 1: 2 or less. Technological changes 
ay cause a progressive reduction in the number of 
athers. 


‘For information on trends in the construction industry as a 
whole, reference should be made to Part I of Monograph I, 
‘*Carpenter’’. 
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Age Distribution 


This trade has a more than average percentage in the 
upper-age groups, in common with most of the skilled 
construction trades. Of the 4,669 civilian plasterers and 
lathers listed by the census, 1,266, or over 27 per cent 
were aged 55 and upwards, and another 1,095 were in the 
45-54 age group. Since the average for the 55-and-over 
age brackets in all occupations is about 18 per cent, the 
effects of ‘‘depression’’ slackening of construction, and 
of inadequate apprentice recruiting, are clearly seen in 
this trade. 


Regional Distribution 


Plastering is to a considerable extent an urban occupa- 
tion. The census lists only 17 in Prince Edward Island 
and 25 in New Brunswick. Of the 114 in Nova Scotia, 25 
were in Halifax; of 1,470 in Quebec, 948 were in Montreal 
alone; Toronto had 504 of the 1,859 in Ontario, Winnipeg 
179 of the 317 in Manitoba, Regina 38 of the 173 in Sas- 
katchewan, Edmonton and Calgary 187 of the 346 in Alber- 
ta, and Vancouver 336 of the 682 in British Columbia. 


The use of interior wallboard in rural districts and 
elsewhere, and the limitation of the exterior stucco work 
to a great extent to towns and cities, has some bearing 
on this distribution. The larger proportion to population 
in British Columbia may be accounted for by the attrac- 
tion of the climatic conditions for Old-Country trained 
men, and the concentration of much of the population 
in cities and small towns. 


Industrial Distribution 


Distribution by industry is in this case limited. 98.2 
per cent of all plasterers were engaged in construction 
work in 1941, nearly all the remainder being classified 
under ‘‘Manufacturing’’. 


Working Proprietors 


A comparatively large proportion of those in this trade 
operate as working proprietors. The 1941 census classified 
125 as employers and 1,088 as ‘‘own account’’. These 
total almost 25 per cent of all in the trade. 


Growth and Decline in Numbers 


The influence of economic conditions is clearly seen 
in the record of numbers in this occupation in the two 
decades 1921-31 and 1931-41. The number of plasterers 
and lathers rose from about 3,200 in 1921 to about 6,200 
in 1931, an increase of over 94 per cent, not related to 
population, which grew only 18 per cent. The industrial 
stagnation of the 1930’s is clearly reflected in a drop in 
numbers to 4,875 by 1941, or a loss of 21 per cent against 
a population increase of 11 per cent. The net gain over 
the 20-year period was 1,676, or 52.4 per cent; this long- 
term increase, if related to the population increase, might 
well lead to misleading conclusions. It appears that the 
high level of construction activity in the late 1920’s led 
too many people to enter this trade, and that deaths, 
retirements, and transfers to other work through unem- 
ployment reduced the numbers during the 1930’s. Though 
the figures quoted above include lathers, the proportion 
of these to plasterers would hardly vary, the work being 
complementary. The net increase over the two decades 
may to some extent be associated with the fashion for 
exterior stucco construction which followed World War I. 


Regularity of Employment 


The seasonal nature of this work, and its dependence 
on the prior completion of the main structural features 
of a building, have resulted in past years in a short work- 
ing period. 


There are definite indications of extension of the 
employment period resulting from better planning in 
the post-war years; it is expected that this will become 
customary. 


Since much of the construction in 1940-41 (the census 
was taken in June 1941) was of a temporary nature for 
wartime purposes, wallboard was very extensively used 
for interiors, and there was little or no plastering. Examples 
are the temporary buildings housing government offices, 
and those erected in camps and training centres. 


As large-scale domestic construction gets under way, 
there probably will be a considerable proportion of interior 
and exterior work for plasterers, and wise planning of 
operations may provide for almost continuous work. 


Present Demand and Supply 


The present employment outlook for plasterers is very 
favourable. On 30th September, 1948, the National 
Employment Service reported 231 unfilled vacancies and 
22 unplaced applicants, demand exceeding supply in all 
areas; on 30th November, 1948, the respective numbers 
were 257 and 54. It is interesting to note that on 26th 
February, 1948, at a time when employment is low for 
most construction tradesmen, vacancies for plasterers 
numbered 122, applicants 90. The high demand in Ontario 
(91 vacancies as against 18 applicants) accounted for this 
condition, since, in all other regions, there was a moderate 
surplus of applicants. National Employment Service 
figures do not give the full employment picture, since 
an appreciable number of placements are also made by 
the unions. It would appear, from the foregoing, that 
employment opportunities for plasterers are quite good. 


Apropos of a longer work-year, it is interesting to 
observe that some current newspaper advertisements are 
offering year-round employment to plasterers. 


Early in 1946 the National Joint Conference of the 
Construction Industry estimated that the apprenticeship 
needs for plasterers for a four-year period would total 
650, (or 163 per annum). On a provincial basis, this would 
involve an annual intake as follows: P.E.I. 1; N.S. 16; 
N.B. 5; Que. 59; Ont. 51; Man. 6; Sask. 4; Alta. 7; B.C. 14. 
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Assuming the correctness of the estimate made by the 
Conference, of 3,749 known plasterers, a statistical projec- 
tion, based on a normal working period of 35 years, a 
mortality of 8 per thousand, and an average increase of 
1.5 per cent, gives an annual demand for 190 new-comers. 
The high proportion in the upper-age group, shown 
above, would increase this by, possibly, 80 more retire- 
ments requiring replacement. Thus an annual intake 
of 270, rather than the 163 estimated by the Conference, 
might, under normal conditions, be absorbed. There 
has been, however, little that could be termed ‘‘normal”’ 
about the activity of the construction industry for the 
past 30 years. : 


Should the excess of vacancies over applicants continue, 
there will be a demand for more recruits to plastering. 
Nevertheless, one union local found it advisable to issue 
a warning, during the 1946-47 winter, against what it 
considered undue local expansion of training, involving 
the admission of excess apprentices during the slack 
season. 


It will be necessary for counsellors to watch the local 
situation carefully, and to consult with union and 
employer officials in this and in the other building trades. 
The outlook after the present rush of construction is 
completed cannot be foreseen. 


Qualifying Factors Affecting Future Employment 


Besides the factors affecting the construction trades 
generally, the type of building and the materials used will 
influence the demand for plasterers. Where wallboard is 
applied to interiors, and merely painted or papered, the 
plasterer is not needed. Nevertheless, plastering is often 
done over such materials. Exterior plain stucco work is 
likely, as in the past 25 years, to be used extensively in 
domestic architecture, and high lumber and brick costs 
may increase this use. Pre-fabricated buildings may be, 
and often are, finished with such an exterior coat after 
being set up. 


Summary 


Current conditions and planning point to a steady 
but limited demand for plasterers for the next few years. 
This demand will vary locally, influenced by types of 
construction, population and industrial changes, and 
general building costs. Trade organizations should there- 
fore be consulted as to the local situation. 


Those desiring training for this trade should be made 
fully aware of the possible working season, and of the 
marked effects of business cycles on the industry generally 
in the past years. 


This trade may possibly be affected by the increasing 
use of wallboard with prepared surfaces, improved varie- 
ties of which have recently come on the market. Caution 
should be exercised, therefore, when considering the 
present high demand, steady though it has been in the 
post-war period. 


_ REFERENCES 
Encyclopaedia Britannica, Vol. 18, Plaster Work. 
U.S. Department of Labor, Job Descriptions in the 
Construction Industry, Vol. II, 1936. 

AUDIO-VISUAL MATERIAL 


Readers desiring information on film sources, available 
utilization material, and the organization of local film 
libraries may obtain it from the National Film Board 
offices listed in Monograph I, Carpenter. 
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FOREWORD 


During recent years there has been a steadily increasing demand for 
up-to-date information on occupations. 


This demand comes from youth faced with the need of choosing an 
occupation and of selecting the type of training required; from parents, 
teachers and other counsellors; from workers shifting to other occu- 
pations; from employment service officers; from directors of personnel 
and union officials, and from other quarters. 


This series of monographs and an accompanying series of pamphlets, 
the latter containing similar information in a condensed form, are 
attempts to meet this demand. These publications are designed for 
general use and cover a wide range of occupations, including profes- 
sions. They indicate, among other things, the nature of the occupation 
or group of occupations, entrance and training requirements, working 
conditions and opportunities in each. 


The staff of the Occupational Analysis Section has prepared this 
series with the generous assistance of representatives of management, 
trade unions, and professional associations. The co-operation of the 
Unemployment Insurance Commission, the Vocational Training 
Branch of the Department of Labour, and the Dominion Bureau of 
Statistics is gratefully acknowledged. 


Acknowledgment is also made of the assistance obtained from 
numerous publications on occupations prepared in Canada and in 
other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


January 1957. 


PAINTER 
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HISTORY AND IMPORTANCE 


The application of pigments to exterior and interior surfaces, 
particularly those of wood, has served to decorate and preserve 
the dwellings of man since very early times. 
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In Canada, where the use of wood in construction has always 
been very extensive, and where extremes of heat and cold must be 
borne by buildings, the work of the construction and maintenance 
painter is a basic necessity to an extent greater than that in more 
equable climates. A house whose exterior trim and sashes are not 
repainted in time will quickly deteriorate, and a year or two of 
neglect in this respect may involve replacement of much expensive 
woodwork. Interiors, too, suffer both in appearance and in actual 
material if paint and varnish are not renewed at the proper time. 
New structures must be protected at once. Metal requires protec- 
tion similar to that given wood. 


This protective and decorative work is not simply a matter of , 
using a ready-mixed paint and a cheap brush. The pigment must 
be correctly mixed with medium and thinner, both in content and 
colour, and the preparation of the surface, the application of the 
several coats, the uniformity of the mixture, the use of the proper 
type of brush for each part of the work, the avoidance of intrusion 
on areas not to be painted — all these are dependent on the 
knowledge and skill of the craftsman who does the work. Most of 
us can distinguish a “good paint job” from a poor or bad one. 


The craft has long been organized in the older lands; the hall 
of the Painters’ Company in the City of London has long served 
as a wonderful example of 17th century woodwork, testifying to 
the importance, artistic taste, and prosperity of the trade in that 
era. The trade has always preserved high standards of reliability 
and efficiency, and these traditions are carried on by its organized 
bodies in North America. 


This monograph deals only with those painters engaged in 
building construction and maintenance. The large number of per- 
sons in manufacturing engaged in routine painting work, often re- 
quiring a minimum of skill, are frequently associated with the 
labour organization of the industry they work for rather than with 
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the painter’s craft union, nor are portrait, landscape, genre or 
other artists included here. 


DUTIES 


The Dictionary of Occupational Titles defines “Painter (con- 
struction)” as follows: “Performs all classes of painting work, 
such as painting the exterior of houses, sheds and other structures, 
and painting and decorating the interiors of buildings. Mixes paint 
and matches colours by stirring together the proper proportions of 
pigment, base and thinner. Uses brushes and spray gun to apply 
paint. Erects working scaffold. Removes old paint by applying 
liquid paint remover or by heating surface with blowtorch and 
scraping off paint.” 


The “Painter (maintenance) performs duties similar to the 
above, but is employed solely by one establishment on main- 
tenance work. 


QUALIFICATIONS 


As in all skilled trades, the would-be apprentice should have 
an education above the elementary level, and would be wise to 
prolong this as far as possible, and to include any available tech- 
nical courses closely related to the occupation. Since many painters 
operate on their own account, arithmetic and bookkeeping should 
be given special attention. 


While painting does not involve much handling of heavy 
materials, it requires a physique capable of long work in a standing 
position, an ability to work in high places, strong wrists, and a 
steady hand. A good eye for colour and for surfaces, an ability to 
study harmonies and to match shades, and a general knowledge of 
the duties of other construction crafts in their relation to his own 
activities are all required of a construction painter. If he studies 
the physical and chemical qualities of pigments, varnishes and 
media, he is likely to find his work giving increased satisfaction. 
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Bask personal qualities required are tact, courtesy, and tdi- 
ness, since work will often be done im ocoupied homes. 


TRAINING 

This trade is best learned through serving as an apprentice 
under the guidance of a skilled pamter. The apprenuceship period 
_ lasts from three to four years, depending on the province. Training 
includes practical work on the job, as well as classroom mstruction 
at a vocational school. In some provinces, apprentices in rural 
spondence. At the end of the tramme period, the apprentice, if 
successful, ts certified as a qualified journeyman. 


ENTRY INTO OCCUPATION 


The number of apprentices is related to that of jourmeymen, 
and aspirants for entry should apply to the National Employment 
Service for information as to the local situation with rezard 
placement opportunities. 


EARNINGS 


Wage rates for pamiers vary with the locality and, of lat 
years, have been subject to regular upward changes. Information 
on their carmimegs, as well as those of many other skilled tradesmen, 
can be obtained from the annual report of the Department of L2- 
bour, Wage Rates and Hours of Labour in Canada. In October 
1956, the followimg prevailmg hourly rates were beme paid 10 
painters im the construction industry: 


Newfoundland New Brunswick 
i: FE i catectictiniehine ll $145 §=#-Moncion _........_.. $1.20 
ee 1 
Prince Edward Istand ioe 
Charlotictown ........ 1.05 Quebec 
Chasaites ..:..2.25> 4 135 
Nova Scott Minstrel scsi 1.80 
oe et te Sg. 153 Qbee . 55 oes 1.50 
SAY  isaiiemisaees 140 Tie Reoess 25 45.5558 140 
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benefits under Unemployment Insurance and Workmen’s Compen- 
sation legislation. Vacations with pay are common. 


Work may be outdoors or indoors. 


The cost of the working kit is not great, and it is possible to 
set up on one’s own account with small capital. 


Outside of the seasonal slack time, the hazards common to all 
occupations using ladders and scaffolding, and those incident to 
construction work generally, and the necessity of much standing 
and some stooping or recumbent work, there are no marked dis- 
advantages in this trade. Care must be taken to avoid dangers to 
health inherent in the handling and use of the paints and varnishes. 


The positive steps taken by both industry and government to 
lengthen the work year of construction tradesmen has resulted in 
painters having more work to do in the winter months than they 
formerly had. 


ORGANIZATIONS 

Painters in construction are usually members of craft unions. 
In other industries they may belong to industrial unions. 
TRENDS 
Number in Occupation 


The 1951 census showed a total of 47,158 painters, decorators 
and glaziers in Canada. Included in this total are 885 women. 
Between 1941 and 1951, the number of painters, decorators and 
glaziers increased by approximately 20 per cent. 


Distribution by Industry and Province 


In 1951, the majority (58 per cent) of painters, decorators and 
glaziers were employed in the construction industry; the next 
largest field of employment was manufacturing (27 per cent). 
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The following table, which is based on the 1951 census, shows 
the numerical distribution by industry of painters, decorators and 
glaziers: 


TIAN e SOUISCTICS@ gre caste esta eee i esos oeiina was 144 
Danna. Ouatrying Oil Wells)... 0.2)... se .s0 ss 230 
INIATIULACUUITIN Girne ats cet ete A. CERO oe ete cess s 3's 12,519 
WVOOME PLOGUGIS Acc belte Us. & Scams 13320 
LON: & Steel MerOducis: 6 ipa. s e's 5 2,029 
Transportation Equipment........ e947. 
Electrical Apparatus & Supplies ... 805 
CATs Ee 03 Ol ETI 08 9 oak a 4,447 
ME OTIS URIICUION A ere etners tite ies ca Ames hace ah ese Bees 27,000 
AD OT AALIOU a ore et ae eee cu ticec cnet oes e bo ace 1,240 
Trade (Wholesale & Retail)....:...)......... 2,160 
SSUAW (OS os a aiage latte | Ro eo dr ae dana RE 3,473 
SAOLTRLERTEITY (ON ad ea i 1,020 
CICVerRIMeNt a meee sls ok eke eo 1,652 
COA eVer ee SIRs acd aia iy Rae ne 801 


In 1951, Quebec and Ontario together accounted for 71 per 
cent of all painters, decorators and glaziers. The percentage distri- 
bution by province for that year is as follows: 


% % 
Newfoundland ..4 4 «ess. 15 COIRCAEIO MN ntete Si nah otedte shee cs 40.3 
Prince Edward Island..... 0.6 Manitoba <i): send 44s cre ce 5.6 
INGA POCOLIA 4 certs! cits ote 4.0 Saskatchewan 22%. o.. a 2:3 
New Brunswick .....«....% 2:6 MN eke a1 Veco Soe Pat Aer 4.5 
PORTED serate hs tle sree he. aly 30.7 British Columbia ......... 7.9 


Future Employment Prospects 


Opportunities for painters will depend, to a large extent, on 
what happens in the construction industry. In the past ten years, 
this industry has shown remarkable growth and has provided many 
openings for skilled tradesmen. During this time, large numbers 
of homes, offices and factories have been built and the demand 
still remains strong. A continuation of this demand will make for 
good opportunities for painters and other construction workers. 
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“CANADIAN OCCUPATIONS” SERIES 


Monographs and Pamphlets 


The monographs listed below, accompanied by pamphlets, except in the 
case of numbers 12, 13 and 39, have been published to date. 


(1) Carpenter 

(2) Bricklayers and Stone-Masons 

(3) Plasterer 

(4) Painter 

(5) Plumber, Pipe Fitter and 
Steam Fitter 

(6) Sheet-Metal Worker 

(7) Electrician 

(8) Machinist and Machine 
Operators (Metal) 

(9) Printing Trades 


(10) Motor Vehicle Mechanic 

(11) Optometrist 

(12) Social Worker 

(13) Lawyer 

(14) Mining Occupations 

(15) Foundry Workers 

(16) Technical Occupations in 
Radio and Electronics 

(17) Forge Shop Occupations 

(18) Tool and Die Makers 

(19) Railway Careers 


Careers in Natural Science and Engineering: (20-35, one booklet) 


(20) Agricultural Scientist 
(21) Architect 

(22) Biologist 

(23) Chemist 

(24) Geologist 

(25) Physicist 

(26) Aeronautical Engineer 
(27) 


(36) Hospital Workers (Other 
than Professional) 
(37) Draughtsman 


Filmstrips 


(28) Chemical Engineer 

(29) Civil Engineer 

(30) Electrical Engineer 

(31) Forest Engineer and 
Forest Scientist 

(32) Mechanical Engineer 

(33) Metallurgical Engineer 

(34) Mining Engineer 

(35) Petroleum Engineer 


(38) Welder 

(39) Careers in Home Economics 

(40) Occupations in the Aircraft 
Manufacturing Industry 

(41) Careers in Construction 


The Department of Labour has prepared, to date, the following occupa- 
tional filmstrips in collaboration with the National Film Board. A manual 
has been prepared as an accompaniment to each filmstrip. These may be 
purchased from the National Film Board, Box 6100, Montreal, or from any 


one of its regional offices. 


Plumber, Pipefitter and Steamfitter_ 
Careers in the Engineering Profession 


The Social Worker 


Technical Occupations in Radio and Electronics 
Bricklayer and Stone-Mason 


Printing Trades 


Careers in Natural Science 
Careers in Home Economics 
Motor Vehicle Mechanic 
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Economics and Research Branch 
CANADA, 1957 


HULL 
EDMOND CLOUTIER, C.M.G., O.A., D.S.P. 
QUEEN’S PRINTER AND CONTROLLER OF STATIONERY 


6— —~=a “= 22 = j tg > = - 4 
if 


fo See, 
20Vernment 


28 “ Publications 
CANADIAN OCCUPATIONS 
Ey | 


4 * 


Bc 
PLUMBER, 
PIPE FITTER 


and 


STEAM FITTER 


MONOGRAPH_5_ 
4 


IN 
DEPARTMENT OF LABOUR, OTTAWA 


“ey 


i 


CANADIAN OCCUPATIONS 


* 


PLUMBER, 
PIPE FITTER 


and 


STEAM FITTER 


MONOGRAPH 5 


HON. HUMPHREY MITCHELL, MINISTER 
ARTHUR MACNAMARA, C.M.G., LL.D., DEPUTY MINISTER 


DEPARTMENT OF LABOUR, OTTAWA 


ie {5 


FOREWORD 


During recent years there has been a steadily increas- 
ing demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required, from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of 
personnel and union officials, and from other quarters. 


This series of monographs and an accompanying series 
of pamphlets, the latter containing similar information 
in a condensed form, are attempts to meet this demand. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupations or group of occu- 
pations, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau 
of Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other govern- 
ment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on 
occupations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


July, 1949. 


PLUMBER, PIPE FITTER 
and STEAM FITTER 


HISTORY AND IMPORTANCE 


The conveyance of water into buildings by means of 
pipes was a common practice under the Roman civiliza- 
tion. Drinking, bathing and cooling facilities, both 
private and public, were provided by a system of lead 
pipes, fed by gravity from aqueducts. Since no power-driven 
pumps existed until the application of steam in the 18th 
century to this work, it is not surprising that no progress 
was made in the centuries between the Roman age and 
that of steam. England and France, between the 15th 
and 17th centuries, availed themselves of the gravity 
supplies obtainable, and such waterworks as those of the 
New River Company in London were the precursors of 
modern plumbing. 


Since lead (plumbum) was the only material workable 
for interior piping, and the lining of cisterns, with the 
possible exception of copper, the Roman craftsman 
dealing with such works was known as a ‘‘plumbarius’’, 
and the name has been retained in varying forms as that 
of his modern counterpart. 


With the advent of improved steam power, of threaded 
metal piping of iron and other metals, and an advance 
in scientific knowledge of the relation of sanitation to 
epidemics, the 19th century brought rapid advances in 
water supply and sewage disposal. Indoor water closets 
became common in England early in that century, and 
quickly spread to the more advanced European countries; 
baths became regular equipment for all but the poorest 
homes in urban areas where a central water supply was 
installed, and even in some villages. North America, 
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then largely agricultural and much absorbed in internal 
expansion, was somewhat behind in these developments; 
some sections of the population bitterly opposed installa- 
tion of a bath in the White House, in the 1850’s. Hot- 
water and steam-heating apparatus began to replace 
stoves and fireplaces in the 1860’s. 


Systems involving power pumps and pressure tanks 
were developed for buildings having no municipal water 
supply, and the use of cesspools and septic tanks for 
sewage disposal made it possible for rural residents to 
have, at what is now a comparatively small expenditure, 
the sanitary conveniences of a city. Windmills, water- 
power rams, and gasoline and electric motors provided 
power. 


The 20th century has produced a multiplication of 
conveniences in the bathing and sanitary equipment 
of hotels and the homes of the prosperous, especially 
in North America. The standard set was a bathroom 
and ‘‘toilet’’ to each bedroom; and the wealthy vied with 
one another in the cost and luxury of their appliances 
and rooms. 


All this created an increasing demand for the services 
of plumbers, both in installing and repairing equipment. 
New techniques developed as new materials came into 
use, and the plumber’s duties often involved pipe fitting 
and steam fitting, laying out and installing water and 
sewerage systems for rural buildings, and connecting 
water systems with power sources, including electric 
motors, gasoline engines and windmills, and with stoves, 
furnaces, or electric heaters for hot-water supply. 


It is thus impossible to make a clean-cut separation 
between plumbers, steam fitters and pipe fitters. It can 
be stated with some truth, however, that there is a sepa- 
ration of functions in large centres to a much é¢reater 
extent than in smaller ones. 


The increasing, dependence of society on skilled plumb- 
ers is very clear. In 1870 they formed 2 per cent of building 
tradesmen in the U.S.A.; in 1890, 5.4 per cent; in 1930, 
12 per cent. 
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An Advanced Apprentice Plumber 


DUTIES 


The following is a summary of the duties of plumbers: 
A plumber engaged in making service connections: 
Assembles and installs air, gas, water and waste-disposal 
systems; cuts openings in walls for pipes; bends, cuts, 
reams and threads pipe; caulks joints; wipes joints; 
pours molten solder over joints and spreads and shapes 
solder with a cloth; tests joints and pipe system for 
leaks by filling pipe with water under pressure and 
checking with a gauge for fall in pressure; installs gas, 
water and sanitary fixtures and equipment with their 
supports, hangers or foundations. 


If engaged in maintenance, he keeps the plumbing 
system of an establishment in good order by performing 
duties such as installing or repairing pipes and fixtures, 
and replacing washers on leaky faucets. 


If his work is pipe fitting, he installs, bends, cuts and 
threads air, water and gas pipe and fittings; locates posi- 
tion of pipe by measuring; cuts holes in walls or floor; 
bolts or screws pipe hangers to supports; cuts large pipe 
to correct length with chisel and hammer, or acetylene 
torch, and small pipe with pipe-cutting machine; threads 
pipe with stock and dies; bends pipe by hand-driven or 
power-driven machines; assembles pipe with couplings 
and fastens pipe to hangers; if pipe has large flange 
fittings, places gasket in flanges and bolts pipes together; 
caulks pipe, makes hydrostatic pressure tests of complete 
work. 


He may be required to do electric arc or acetylene 
welding to unite sections of steel pipe and pipe fittings. 


As a steam fitter (pipe fitter, steam) he may install 
pipes and equipment that must withstand high pressure 
and low pressure for the distribution of steam; assemble 
and install steam furnaces, radiators, heating and venti- 
lating units, and thermostatic systems, oil burners and 
stokers. 

Other pipe fitters specialize in refrigeration systems, 
sprinkler systems, and pneumatic tube systems. Installa- 
ee of piping on ships and boats is done by marine pipe 

tters. 
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Brass, copper, lead, iron, steel, aluminium and earth- 
enware pipes, a great variety of fittings, and even some 
sheet metal, all are materials likely to be dealt with by 
plumbers, steam fitters and general pipe fitters. 


QUALIFICATIONS 


The lower age limit for apprenticeship is 16 (in British 
Columbia 15). Ontario, Manitoba and Alberta have an 
upper age limit of 21. The two last make some exceptions. 


A plumber, steam fitter or pipe fitter must be able 
to plan and visualize a job, to make estimates of costs, 
to deal with the public, and in many cases conduct a 
business. A knowledge of mathematics is necessary, with 
as much technical and academic education beyond the 
elementary level as can be obtained. Some chemistry, 
physics, and draughting should be included. 

Heavy articles must be handled; hands and wrists 
must be strong. It is safe to say that anyone employed 
in plumbing and pipe fitting must have good muscular 
strength. He must have good eyesight. Physically handi- 
capped persons are not adapted for this trade. 

Since any poor workmanship is bound to cause grave 
inconvenience to the customer, and affect the reputation 
of the mechanic himself, a strong sense of responsibility 
is necessary. Courtesy, and a pleasant manner, will do 
much to make for success, since a great deal of repair 
and replacement work is done in inhabited homes, often 
in conditions of urgency. 

Finally, an ability to study, to learn the properties 
of the materials used, and an interest in new develop- 
ments, are all necessary to the modern mechanic. An 
ability to understand and operate under municipal 
bylaws is also necessary. 

There are no women in this occupational group. 


TRAINING 


Like other skilled construction trades, this is learned 
by apprenticeship. In some provinces a probationary 
period precedes a formal training period under inden- 
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tures. Steam fitting is a separate trade for apprenticeship. 
All courses last five years except in the case of Quebec, 
where four years is the regular period. The probationary 
period in Quebec is one year; in all other provinces, six 
months. 


A typical course, approved by masters and journey- 
men, includes practical work along with study of mathe- 
matics and drawing, science, trade terms, care and use of 
tools, care and use of materials, safety and first aid, and 
miscellaneous information on: house sewers and drains, 
stacks and branches; backing of fittings; ventilation; 
sewage disposal; water supply (sources and mains, out- 
side and inside); domestic hot water, tanks and heaters; 
soldering and lead work, sheet lead work, wiping lead 
pipe work; sheet-metal work; installing fixtures, setting 
fixtures; installing traps, stops and cocks; installing 
trim and pipe rail; gas fitting; cooking and heating 
appliances; industrial heating appliances; drainage 
system repairs; faucets and valves; supply system repairs; 
gas repairs. 


In most provinces formal instruction is given in 
classes, or may be taken by correspondence courses. Some 
allowance may be made, assessed in each individual case, 
for success in courses of technical education on the trade, 
in either plumbing or steam fitting. Periodic tests are 
usually given to apprentices. 


ENTERING OCCUPATION - 


The number of apprentices taken in is governed by 
the number of journeymen in the firm’s employ. For 
practical reasons, the proportion maintained is unlikely 
to be increased. It varies considerably by provinces. 


Contact with the Youth Section of the National 
Employment Service should be established as soon as a 
desire to enter the trade has been indicated, in order 
that the possibility of obtaining an opening may be 
explored. In a few cases personal contacts may exist to 
an extent making this unnecessary. 
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As the control of apprenticeship is on a provincial 
basis, enquiry should be made as to any changes in regula- 
tions of the Director of Apprenticeship in each province. 
In Quebec, local commissions are the governing basis. 
Montreal, Chicoutimi, Sherbrooke and Hull are among 
centres having such commissions. Prince Edward Island 
has not yet designated this group for compulsory appren- 
ticeship, but legislation exists which would make this 
possible at any time. 


EARNINGS 


Hourly rates for journeymen are fixed by local agree- 
ment between union and employers. 


Some current rates are: 


Charlottetown....... $0.85 Hamilton............ $1.60 
“CEU Es) Cecicegs, Hk aera ear 1.27 POnGOR 3 fk eee ke 1.46 
Saint John........... 1.20 Windsor............. 1.65 
Moncton............. 1.15 Winnipeg............ 1.50 
CEPTS) Ter ee a 1.00 ROWE ere a 1.45 
Montreal............ 1.55 CAlfaryse eae es 64 1.45 
DAWA iG ses es 1.66 Edmonton........... 1.50 
POPOL GO 6 so ois eau a 1.75 Vancouver........... 1.65 


These may, of course, be regarded as minima. In some 
cases individual employers pay more. 


Apprentices receive a percentage of journeyman’s 
rates, rising annually or semi-annually to an average 
of 80 per cent. This percentage varies according to pro- 
vincial practice. 


The range is: 


Per cent Per cent 
Nova Scotia........ 45—90 Manitoba.......... 25—80 
New Brunswick.... 35—80 Saskatchewan..... 50—85 
*Montreal.......... 40—70 Albertaw oo ae 30—75 
CONEREIO? ae oa VSS 30—85 BG Paes aes ae oto 25—85 


* Quebee province has no general rate. 


Journeymen probably earn at least $2,000 a year now, 
and in areas of higher pay rates considerably more. 
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Pipe-fitters at work 
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This trade is less affected by seasonal conditions than 
are most in the construction industry. The 1941 average 
of employment was exceeded in the industry by electri- 
cians only. It is likely that present conditions provide an 
appreciably longer working time in the year. 


ADVANCEMENT 


The progress of an apprentice is recognized by annual 
increases in pay and responsibility. On completion of 
his term and on passing a trade test, he is classed as a 
journeyman. Advancement from journeyman may be to 
foreman or superintendent, or to the conduct of his own 
business as a master plumber or heating contractor. 
In some cases municipalities impose licensing restrictions 
on master and journeyman plumbers. 


Other possibilities are employment as sanitary in- 
spector or as salesman of sanitary supplies. With university 
training in civil engineering, a plumber might become 
a sanitary engineer. 


RELATED OCCUPATIONS 


The profession of sanitary engineer, and the trades 
of machinist, sheet metal worker, stationary engineer, 
and refrigeration engineer all involve some of the same 
knowledge and skills as that of the plumbing group. 
Salesmen of plumbing supplies, plumbing inspectors, 
and teachers of plumbing in technical schools, need to 
know this trade. 


ADVANTAGES AND DISADVANTAGES 
One advantage, as indicated above, is the relatively 
high demand for the services of plumbers and fitters. 


The individual worker is under little, if any, super- 
vision on many jobs, and has thus both responsibility and 
some independence. 


There is little monotony in the work, and each job 
presents opportunity for planning and initiative. 
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Apprenticeship regulations and union organization 
give a large measure of security. This occupation shares 
in the benefits of Unemployment Insurance and Work- 
men’s Compensation legislation. 


The possibility of setting up one’s own business, when 
the necessary capital has been saved, is an incentive to 
craftsmen in these trades. 


Against these advantages must be offset the fact that 
much work must be done in unheated buildings, and in 
uncomfortable working positions. Heavy articles must 
often be lifted. 


There is no question of the fact that this work is one 
in which hands and clothing alike will be subject to 
contact with dirt, grease, tar and other unclean materials. 


It may be, at times, necessary to work away from 
home for long or short periods. 


ORGANIZATIONS 


Labour organizations for these trades are craft unions. 


Some tradesmen employed in small numbers in 
industrial plants may be members of appropriate indus- 
trial unions. 


Master plumbers have the National Association of 
Master Plumbers and Heating Contractors of Canada, 
Inc. Branch associations exist in New Brunswick, Mani- 
toba, Alberta, Saskatchewan and British Columbia. 


The Ontario Association of Plumbing Inspectors and 
Affiliates is open to master and journeymen plumbers 
as well as to public officials administering sanitary laws 
and to manufacturers of sanitary goods. 


Plumbers and steam fitters may belong to industrial 
unions in factories where they are employed on main- 
tenance, or may, especially in Quebec, affiliate them- 
selves with unions covering all construction trades. 
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TRENDS ' 


Number in Occupation 


The 1941 census gives a total of about 16,000 employed 
plumbers and pipe fitters, and about 19,500 for the whole 
trade. This indicates that there were 3,500 engaged in the 
trade on their own account. 


Distribution by Industries 


The above-mentioned were distributed in the following 
industrial groups: 


PPimary 26.66.0042: 642 Transportation...... 520 
Manufacturing.. 4,843 (24.9%) Trade & Commerce... 217 
Construction..... 12,797 (65.7%) Servi€@. 6.3.5.6: 405 
SURGEY’. 5... fo dense Oe 60 
Growth 
The census figures for plumbers and pipe fitters are: 
Ne MeN ieee a PER st ass 12,428 
ANS ER A eee a 17,471 (increase over 40%) 
Dee eae a at Fk 19,484 (increase over 11.5%) 


(about 1,500 more were on active service in 1941) 


This compares with population increases in the period 
1921-31 of about 18 per cent, and 1931-41 of about 11 per 
cent. It is evident that the construction activity of the 
‘*boom’’ years of the 1920’s caused large accessions to the 
trade, and that, even in the ‘‘depression’’ years, demand 
for its services grew in proportion to population increase. 


The war years caused entrants to the trade to be 
very few, and early in 1946 the National Joint Conference 
of the Construction Industry estimated that there were 
just over 10,000 plumbers and steam fitters in that indus- 
try, and that there was a shortage of approximately 4,000. 
As this industry represents, as previously indicated, about 
two-thirds of the field of activity of this trade, it would 
appear that there were not more than 15,000 plumbers 
available in Canada, and that a shortage of about 6,000 
existed. 


1For information on trends in the construction industry gen- 
erally, the reader is referred to Part I of Monograph 1, ‘‘Carpenter’’. 


Age Groups 
In 1941 the upper age groups in this trade comprised: 


Over, 70). eee Se een os 199 

COCO a ee tine re eee 525 
55 G4, Vk ete tae ee Deena. aaeaee 2,992 3,316 
BBA ME ca aie a 4,422 
Total 45 years and over.. 7,738 


These figures would indicate a need for a high rate of 
replacement of those dying and retiring, and would 
partly account for the reduced number of those in the 
construction industry as between 1941 and 1946. The 
proportion of the 1,500 shown as on active service in 1941 
who returned to the trade would hardly fill this need. 


Need for Workers 


Perhaps the safest basis on which to estimate, con- 
servatively, the annual need for new entrants is the esti- 
mate of the National Joint Conference of the Construction 
Industry, above referred to. This called for 2,800 appren- 
tices in the years 1946-1949; this represents about two- 
thirds of the plumbing and heating trade employment, 
and therefore 4,200, or about 1,050 per year, would seem 
to be a reasonable estimate of entry requirements. 


As at December 31, 1947, there were 71 veterans (only) 
registered for training in Canadian Vocational Training 
Schools in plumbing and steam fitting. 


Enrolled in these occupations in industry between 
April 1, 1944, and December 31, 1947, were 1,546 veterans. 
Most of these would have entered in 1946-47. 


The last figure represents those who actually entered 
the trade, since the Canadian Vocational Training course 
must be followed by apprenticeship. Allowance must be 
made for boilermakers in using these totals. 


No figures are available on non-veterans, and as 16 
is the minimum age, and 21 the normal maximum, for 
entry, it is possible that the number may equal that of 
veterans. 


There is no indication that there has hitherto been 
any excessive entry. Enquiry should be made, however, 
locally, in view of great variations in conditions. 


Labour Demand and Supply 


On September 30, 1948, there were 386 vacancies 
and 280 applicants, and as at December 31, 1948, there 
were 148 vacancies and 688 applicants registered at 
National Employment Service offices in plumbing and 
steam fitting. On the former date vacancies exceeded 
applicants in Quebec, Ontario, and in the Prairie region; 
the Maritimes and Pacific region had a proportionately 
large but numerically small excess of applicants, (46 and 
62 respectively). All these figures of course refer to men 
with some trade standing. 


Though an appreciable number of engagements are 
made through other channels, it is reasonable to assume 
that the general picture is much as indicated in the 
figures quoted. 


It must be pointed out here that, in recent months, 
the number of applicants to the National Employment 
Service for apprenticeship (all trades) greatly exceeds that 
of vacancies (September 30, 1948, 304 vacancies, 1,095 appli- 
cants). This condition may apply to plumbing and steam 
fitting in common with other skilled trades. Enquiry at 
the local National Employment Service office or of the 
local union is therefore most advisable, since local varia- 
tions from the total picture may be considerable. 


Future Employment Prospects 


Since only 76 per cent of urban dwellings, and about 
7 per cent of rural homes, had baths or showers in 1941, 
as shown by the census, while only 8 per cent of farm 
homes had flush toilets, there would seem to be a consid- 
erable backlog of potential demand for the services of 
plumbers. Moreover, new construction, slowed up as it 
has been by material shortages and costs, is likely to be 
spread over a reasonably long period. The great change 
in farm incomes brought about by the war will have a 
reaction, perhaps delayed by the cost factor, in increased 
demand for the facilities shown above as lacking. 


There will always be repair work, increasing in volume 
in proportion to construction. 
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REFERENCES 


The following are useful reference material on this 
occupation: 


Department of Education, Victoria, B.C., British 
Columbia Occupations Series, Plumbers, (1946). 


Ontario College of Education, Toronto, Ontario, 
Vocational Guidance Centre Monograph, Plumber, 
(1946). This gives much detail. 


Department of Education, Victoria, B.C., Analysis of 


the Plumber’s Trade for Apprentice Training, (un- 
dated). 


U.S. Department of Labor, Bureau of Labor Statistics, 
The Job of the Plumber, Construction — Occupational 
Brief No. 76, (1945). 


U.S. Department of Labor, Occupational Outlook 
Division — Employment Outlook, Plumbers, Construc- 
tion, (1946). 


AUDIO-VISUAL MATERIAL 


Readers desiring information on film sources, other 
available material, and the organization of local film 
services may obtain it from the National Film Board 
offices listed in Monograph 1, ‘‘Carpenter’’. 
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FOREWORD 


During recent years there has been a steadily increasing demand for 
up-to-date information on occupations. 


This demand comes from youth faced with the need of choosing an 
occupation and of selecting the type of training required; from parents, 
teachers and other counsellors; from workers shifting to other occu- 
pations; from employment service officers; from directors of personnel 
and union officials, and from other quarters. 


This series of monographs and an accompanying series of pamphlets, 
the latter containing similar information in a condensed form, are 
attempts to meet this demand. These publications are designed for 
general use and cover a wide range of occupations, including profes- 
sions. They indicate, among other things, the nature of the occupation 
or group of occupations, entrance and training requirements, working 
conditions and opportunities in each. 


The staff of the Occupational Analysis Section has prepared this 
series with the generous assistance of representatives of management, 
trade unions and professional associations. The co-operation of the 
Unemployment Insurance Commission, the Vocational Training 
Branch of the Department of Labour, and the Dominion Bureau of 
Statistics is gratefully acknowledged. 


Acknowledgment is also made of the assistance obtained from 
numerous publications on occupations prepared in Canada and in other 
countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 

January 1957. 
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PLUMBER, PIPE FITTER 
and STEAM FITTER 


HISTORY AND IMPORTANCE 


The conveyance of water into buildings by means of pipes was 
a common practice in Roman times. Drinking, bathing and cool- 
ing facilities, both private and public, were provided by a system 
of lead pipes, fed by gravity from aqueducts. Since no power- 
driven pumps existed until the application of steam in the 18th 
century to this work, it is not surprising that no progress was made 
in the centuries between the Roman age and that of steam. 
England and France, between the 15th and 17th centuries, availed 
themselves of the gravity supplies obtainable, and such waterworks 
as those of the New River Company in London were the pre- 
cursors of modern plumbing. 


Since lead (plumbum) was the only material workable for in- 
terior piping and the lining of cisterns, with the possible exception 
of copper, the Roman craftsman dealing with such works was 
known as a “plumbarius’”, and the name has been retained in 
varying forms as that of his modern counterpart. 


With the advent of improved steam power, of threaded metal 
piping of iron and other metals, and an advance in scientific 
knowledge of the relation of sanitation to epidemics, the 19th 
century brought rapid advances in water supply and sewage dis- 
posal. Indoor water closets became common in England early in 
that century, and quickly spread to the more advanced European 
countries; baths became regular equipment for all but the poorest 
homes in urban areas where a central water supply was installed, 
and even in some villages. 


North America, then largely agricultural and much absorbed 
in internal expansion, was somewhat behind in these developments; 
some sections of the population bitterly opposed installation of a 
bath in the White House, in the 1850’s. Hot-water and steam- 
heating apparatus began to replace stoves and fireplaces in the 
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Installation of air-conditioning equipment — a specialized field. 
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1860's. The first half of the 20th century saw a tremendous in- 
crease in the use of plumbing facilities in homes, offices, hotels, 
factories and other buildings. New techniques developed as new 
materials came into use. All this created an increasing demand for 
the services of plumbers, pipe fitters and steam fitters, both in 
installing and repairing equipment. 


Plumbers thus form an important group in the building trades. 
The high level of construction during the last decade has made 
heavy demands on the supply of skilled tradesmen for plumbing 
and heating installation, and there is a ‘need for apprentices in 
this field. 


DUTIES 


It is difficult to make a clean-cut separation between plumbers, 
steam fitters and pipe fitters. It can be stated, however, that there 
is a separation of functions in large centres to a much greater 
extent than in smaller ones. 


The following is a summary of the duties of plumbers: as- 
sembles and installs air, gas, water and waste-disposal systems; 
cuts Openings in walls for pipes; bends, cuts, reams and threads 
pipes; caulks joints; wipes joints; pours molten solder over joints 
and spreads and shapes solder with a cloth; tests joints and pipe 
system for leaks by filling pipe with water under pressure and 
checking with a gauge for fall in pressure; installs gas, water and 
sanitary fixtures and equipment with their supports, hangers or 
foundations. 


Plumbers also maintain the plumbing systems of homes, offices 
and factories in good order by performing duties such as installing 
Or repairing pipes and fixtures. 


Pipe fitting is part of plumbing but it is also frequently prac- 
tised as a separate, specialized trade. The pipe fitter installs, bends, 
cuts and threads air, water and gas pipe and fittings; locates posi- 
tion of pipe by measuring; cuts holes in walls or floor; bolts or 
screws pipe hangers to supports; cuts large pipe to correct length 
with chisel and hammer, or acetylene torch, and small pipe with 
pipe-cutting machine; threads pipe with stock and dies; bends pipe 
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by hand-driven or power-driven machines; assembles pipe with 
couplings and fastens pipe to hangers; if pipe has large flange fit- 
tings, places gasket in flanges and bolts pipes together; caulks pipe, 
makes hydrostatic pressure tests of completed work. He may be 
required to do electric arc or acetylene welding to unite sections of 
steel pipe and pipe fittings. 


Some pipe fitters specialize in refrigeration systems, sprinkler 
systems, and pneumatic tube systems. Installation of piping on 
ships and boats is done by marine pipe fitters. 


A steam fitter installs pipes and equipment that must withstand 
high pressure and low pressure for the distribution of steam; as- 
sembles and installs steam furnaces, radiators, heating and venti- 
lating units, and thermostatic systems, oil burners and stokers. 


Brass, copper, lead, iron, steel, aluminium and earthenware 
pipes, a great variety of fittings, and even some sheet metal, all are 
materials likely to be dealt with by plumbers, steam fitters and 
general pipe fitters. 


QUALIFICATIONS 


The lower age limit for apprenticeship is 16 (in British Colum- 
bia 15). Ontario and Manitoba have an upper age limit of 21, 
although exceptions are made. 


A plumber, steam fitter or pipe fitter must be able to plan and 
visualize a job, to make estimates of costs, to deal with the public, 
and in many cases conduct a business. A knowledge of mathe- 
matics is necessary, with as much technical and academic educa- 
tion beyond the elementary level as can be obtained. Some 
chemistry, physics, and draughting should be included. 


Heavy articles must be handled; hands and wrists must be 
strong. It is safe to say that anyone employed in plumbing and 
pipe fitting must have good muscular strength. He must have good 
eyesight. 


Since any poor workmanship is bound to cause grave incon- 
venience to the customer and affect the reputation of the mechanic 
himself, a strong sense of responsibility is necessary. Courtesy, 
and a pleasant manner, will do much to make for success, since a 
great deal of repair and replacement work is done in inhabited 
homes, often in conditions of urgency. 
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Finally, an ability to study, to learn the properties of the 
materials used, and an interest in new developments, are all nec- 
essary to the modern mechanic. An ability to understand and 
operate under municipal bylaws is also necessary. 


There are no women in this occupational group. 
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TRAINING 


Like other skilled construction trades, plumbing is learned by 
apprenticeship. In some provinces a probationary period precedes 
a formal training period under indenture. Steam fitting is a sepa- 
rate trade for apprenticeship in many provinces. ‘Training lasts 
five years, except in the case of Quebec, Alberta and British Co- 
lumbia, where four years is the regular period. The probationary 
period in Quebec is one year, in New Brunswick, six months, and 
in other provinces, three months. 


A typical training program, approved by masters and journey- 
men, includes practical work along with study of mathematics and 
drawing, science, trade terms, care and use of tools, care and use 
of materials, safety and first aid, and miscellaneous information 
on: house sewers and drains, stacks and branches; backing of 
fittings; ventilation; sewage disposal; water supply (sources and 
mains, outside and inside); domestic hot water, tanks and heaters; 
soldering and lead work, sheet lead work, wiping lead pipe work; 
sheet-metal work; installing fixtures, setting fixtures; installing 
traps, stops and cocks; installing trim and pipe rail; gas fitting; 
cooking and heating appliances; industrial heating appliances; 
drainage system repairs; faucets and valves; supply system re- 
pairs; gas repairs. 


Some provinces offer pre-apprenticeship courses, lasting about 
six months, to give prospective apprentices some preparation be- 
fore entering the trade. In Quebec, pre-employment classes in 
plumbing are conducted by Apprenticeship Commissions in Mont- 
real, Sherbrooke, Chicoutimi, Hull and Quebec. Time-credit on 
apprenticeship is usually allowed for preliminary training in such 
courses. In most provinces, on-the-job training is supplemented by 
class instruction at provincial trade or municipal technical schools 
during each year of apprenticeship. Correspondence courses are 
also available for those engaged in the trade. 
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Drawings: CRANE Ltd. 


rae eo 


ENTERING OCCUPATION 


Information on local conditions and openings for apprentices 
can be obtained from the offices of the National Employment 
Service and the Apprenticeship Branches of provincial Depart- 
ments of Labour. Employers, local union officials and vocational 
school counsellors can also assist the individual in entering the 


occupation. 


EARNINGS 


of Labour, Canada. 


The following table presents the latest available figures 
on wage rates for plumbers and steam fitters. 
change frequently. To keep this information current, the 
reader should refer to local employers, union officials, news- 
paper employment ads, and the government publication 
Wage Rates and Hours of Labour in Canada, Department 


Wage rates 


WAGE RATES FOR PLUMBERS AND STEAM FITTERS 
OCTOBER 1956 © 


Newfoundland 
St. John’s 


Prince Edward Island 
Charlottetown 


Nova Scotia 


Halifax 
Sydney 


New Brunswick 


Moncton 
Saint John 


Quebec 


Chicoutimi 
Montreal 

Quebec 
Three Rivers 


(1) Source: Department of Labour, Canada. 
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Ontario 
.- Ser O Belleville .... 
Fort William . 
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British Columbia 


Prince Rupert 
Vancouver 
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An apprentice, at the start, may receive anywhere from 25 to 
45 per cent of the prevailing journeyman’s rate, depending on the 
province and on local agreements. This is usually increased every 
six months, in some provinces every year, until toward the end of 
training the rate may range from 70 to 90 per cent of the journey- 
man’s scale. 


In many cities in Canada in 1955, the 40 and 44-hour week 
were fairly common. Where union agreements are in effect, time 
and one-half is usually paid for overtime and double time for 
recognized holidays and Sundays. : 


ADVANCEMENT 


The progress of an apprentice is recognized by annual increases 
in pay and responsibility. On completion of his term and on 
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Apprentice and journeyman work together. 
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passing a trade test, he is classed as a journeyman. Advancement 
from journeyman may be to estimator, foreman or superintendent, 
or to the conduct of his own business as a master plumber or 
heating contractor. In some cases municipalities impose licensing 
restrictions on master and journeyman plumbers. 


Other possibilities are employment as a sanitary inspector, a 
heating engineer or a salesman of plumbing and heating materials 
or supplies. With university training in civil engineering, a plumb- 
er might become a sanitary engineer, or a pipe fitter might become 
a heating engineer. 


ADVANTAGES AND DISADVANTAGES 


One advantage is the relatively high demand for the services 
of plumbers. This trade also enjoys a longer work-year than most 
other construction trades. The 1951 census reveals that over 73 
per cent of all wage-earning plumbers and pipe fitters had a work- 
year of 50 weeks or more. 


Apprenticeship regulations and union organization give a large 
measure of security. This occupation shares in the benefits of 
Unemployment Insurance and Workmen’s Compensation legis- 
lation. 


The possibility of setting up one’s own business, when the 
necessary capital has been saved, is an incentive to craftsmen in 
these trades. 


Against these advantages must be offset the fact that much 
work must be done in unheated buildings, and in uncomfortable 
working positions. Heavy articles must often be lifted. 


There is no question of the fact that this work is one in which 
hands and clothing alike will be subject to contact with dirt, 
grease, tar and other unclean materials. 


ORGANIZATIONS 


Plumbers and pipe fitters, like other skilled tradesmen, have 
their own craft unions. In 1955 over 15,000 journeymen plumbers 
and pipe fitters were union members. Master plumbers also have 
their own association with branches in all provinces. 


Some tradesmen employed in industrial plants may be mem- 
_ bers of appropriate industrial unions. 
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Plumbers and pipe fitters may also belong to unions covering 
all construction trades. This is especially true in the province of 
Quebec. 


TRENDS 
Number in Occupation 


The 1951 census revealed that there were nearly 30,000 
plumbers and pipe fitters in Canada. They were divided among 
the different industries as follows: 
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Provincial Distribution 


Percentage-wise, plumbers and pipe fitters were located in 
Canada as follows: 


% % 
Newfoundland ........ 1.8 CTI gos hea rte 37.0 
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INO VAs SCOUD has hela any Saskatchewan ....2..7. 1.9 
New Brunswick ....... Sy. PLDOCEU A aot uke ae wes 6.3 
RHIGDECH Rees ob 34.0 British Columbia ...... 8.3 


Future Outlook 


Opportunities for plumbers and pipe fitters will depend, to a 
large extent, on what happens in the construction industry. In the 
past ten years, this industry has shown remarkable growth and has 
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provided many openings for skilled tradesmen. During this time, 
large numbers of homes, offices and factories have been built and 
the demand still remains strong. A continuation of this demand 
will make for good opportunities for plumbers and pipe fitters as 
well as many other construction workers. 


In addition to the impetus given to this trade by new construc- 
tion work there will be a continuing demand for maintenance and 
repair work, making this one of the more stable building trades. 


New and improved pumping equipment designed for use with 
shallow or deep wells is creating a demand for modern plumbing 
facilities in rural and suburban homes. Between 1941 and 1951 
the proportion of farm homes having inside running water jumped 
from 12 to 33 per cent. The implication in terms of demand for 
installation and repair work is obvious. 


It would appear from present indications that prospects for a 
steady and progressive career in this trade are promising. The 
plumber and pipe fitter occupies a position of respect in his com- 
munity and, depending on his own initiative, is able to enjoy a 
cood standard of living. 
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“CANADIAN OCCUPATIONS” SERIES 


Monographs and Pamphlets 


The monographs listed below, accompanied by pamphlets, except in the 
case of numbers 12, 13 and 39, have been published to date. 


(1) Carpenter (10) Motor Vehicle Mechanic 
(2) Bricklayers and Stone-Masons (11) Optometrist 
(3) Plasterer (12) Social Worker 
(4) Painter (13) Lawyer 
(5) Plumber, Pipe Fitter and (14) Mining Occupations 
Steam Fitter (15) Foundry Workers 
(6) Sheet-Metal Worker (16) Technical Occupations in 
(7) Electrician Radio and Electronics 
(8) Machinist and Machine (17) Forge Shop Occupations 
Operators (Metal) (18) Tool and Die Makers 
(9) Printing Trades (19) Railway Careers 
Careers in Natural Science and Engineering: (20-35, one booklet) 
(20) Agricultural Scientist (28) Chemical Engineer 
(21) Architect (29) Civil Engineer 
(22) Biologist (30) Electrical Engineer 
(23) Chemist (31) Forest Engineer and 
(24) Geologist Forest Scientist 
(25) Physicist (32) Mechanical Engineer 
(26) Aeronautical Engineer (33) Metallurgical Engineer 
(27) —— (34) Mining Engineer 
(35) Petroleum Engineer 
(36) Hospital Workers (Other (39) Careers in Home Economics 
than Professional) (40) Occupations in the Aircraft 
(37) Draughtsman Manufacturing Industry 
(38) Welder (41) Careers in Construction 
Filmstrips 


The Department of Labour has prepared, to date, the following occupa- 
tional filmstrips in collaboration with the National Film Board. A manual 
has been prepared as an accompaniment to each filmstrip. These may be 
purchased from the National Film Board, Box 6100, Montreal, or from any one 
of its regional offices. 


Plumber, Pipe Fitter and Steam Fitter 

Careers in the Engineering Profession 

The Social Worker 

Technical Occupations in Radio and Electronics 
Bricklayer and Stone-Mason 

Printing Trades 

Careers in Natural Science 

Careers in Home Economics 

Motor Vehicle Mechanic 


DEPARTMENT OF LABOUR 
Economics and Research Branch 
CANADA, 1957 


HULL 
EDMOND CLOUTIER, C.M.G., O.A., D.S.P., 
QUEEN’S PRINTER AND CONTROLLER OF STATIONERY. 
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DEPARTMENT OF LABOUR, CANADA 


CANADIAN OCCUPATIONS MONOGRAPHS 


(1) Carpenter 


(2) Bricklayers and Stone-Masons 


(3) Plasterer 

(4) Painter 

(5) Plumber, Pipe Fitter and 
Steam Fitter 

(6) Sheet-Metal Worker 

(7) Electrician 

(8) Machinist and Machine 
Operators (Metal) 


(9) Printing Trades 


(10) Motor Vehicle Mechanic 

(11) Optometrist 

(12) Social Worker 

(13) Lawyer 

(14). Mining Occupations 

(15) Foundry Workers 

(16) Technical Occupations in 
Radio and Electronics 

(17) Forge Shop Occupations 

(18) Tool and Die Maker 

(19) Railway Careers 


Careers in Natural Science and Engineering: (20-35, one booklet) 


(20) Agricultural Scientist 
(21) Architect 

(22) Biologist 

(23) Chemist 

(24) Geologist 

(25) Physicist 

(26) Aeronautical Engineer 
(27) 


(36) Hospital Workers (other 
than Professional) 


(37) Draughtsman 
(38) Welder 


(39) Careers in Home Economics 


(40) Occupations in the Aircraft 
Manufacturing Industry 


(28) Chemical Engineer 

(29) Civil Engineer - 

(30) Electrical Engineer 

(31) Forest Engineer and 
Forest Scientist 

(32) Mechanical Engineer 

(33) Metallurgical Engineer 

(34) Mining Engineer 

(35) Petroleum Engineer 


(41) Careers in Construction 


(42) Medical Laboratory 
Technologist 


(43) Careers in Meteorology 
(44) Teacher 


(45) Physical and Occupational 
Therapist. 


All monographs in the CANADIAN OCCUPATIONS series are 
priced at 10 cents per copy, with the exception of Careers in 
Natural Science and Engineering, which is 25 cents. A discount 
of 25 per cent is allowed on quantities of 100 or more of the 


same title. 


Send remittance by cheque or money order, made payable 
to the Receiver General of Canada to: 


The Queen’s Printer, 


Ottawa, Canada. 
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FOREWORD 


During recent years there has been a steadily increasing demand 
for up-to-date information on occupations. 


This demand comes from youth faced with the need of choosing 
an occupation and of selecting the type of training required; from 
parents, teachers and other counsellors; from workers shifting to 
other occupations; from employment service officers; from directors 
of personnel and union officials, and from other quarters. 


This series of monographs and an accompanying series of 
pamphlets, the latter containing similar information in a condensed 
form, are attempts to meet this demand. These publications are 
designed for general use and cover a wide range of occupations, 
including professions. They indicate, among other things, the nature 
of the occupation or group of occupations, entrance and training 
requirements, working conditions and opportunities in each. 


The staff of the Occupational Analysis Section has prepared 
this series with the generous assistance of representatives of manage- 
ment, trade unions and professional associations. The co-operation 
of the Unemployment Insurance Commission, the Vocational Train- 
ing Branch of the Department of Labour, and the Dominion Bureau 
of Statistics is gratefully acknowledged. 


Acknowledgement is also made of the assistance obtained from 
numerous publications on occupations prepared in Canada and in 
other countries. 

DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 
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PLUMBER, PIPE FITTER 
and STEAM FITTER 


HISTORY AND IMPORTANCE 


The conveyance of water into buildings by means of pipes was 
a common practice in Roman times. Drinking, bathing and cooling 
facilities, both private and public, were provided by a system of 
lead pipes, fed by gravity from aqueducts. Since no power-driven 
pumps existed until the application of steam in the 18th century to 
this work, it is not surprising that no progress was made in the centu- 
ries between the Roman age and that of steam. England and France. 
between the 15th and 17th centuries, availed themselves of the 
gravity supplies obtainable, and such waterworks as those of the 
New River Company in London were the precursors of modern 
plumbing. 


Since lead (plumbum) was the only material workable for 
interior piping and the lining of cisterns, with the possible exception 
of copper, the Roman craftsman dealing with such works was known 
as a “plumbarius”, and the name has been retained in varying forms 
as that of his modern counterpart. 


With the advent of improved steam power, of threaded metal 
piping of iron and other metals, and an advance in scientific knowl- 
edge of the relation of sanitation to epidemics, the 19th century 
brought rapid advances in water supply and sewage disposal. Indoor 
water closets became common in England early in that century, and 
quickly spread to the more advanced European countries; baths 
became regular equipment for all but the poorest homes in urban 
areas where a central water supply was installed, and even in some 
villages. 


North America, then largely agricultural and much absorbed 
in internal expansion, was somewhat behind in these developments; 
some sections of the population bitterly opposed installation of a 
bath in the White House, in the 1850’s. Hot-water and steam-heating 
apparatus began to replace stoves and fireplaces in the 1860’s. The 
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Installation of air-conditioning equipment — a specialized field 
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first half of the 20th century saw a tremendous increase in the use 
of plumbing facilities in homes, offices, hotels, factories and other 
buildings. New techniques developed as new materials came into use. 
All this created an increasing demand for the services of plumbers 
pipe fitters and steam fitters, both in installing and repairing equip- 
ment. 


Plumbers thus form an important group in the building trades. 
The high level of construction during the last decade has made 
heavy demands on the supply of skilled tradesmen for plumbing and 
heating installation, and there is a need for apprentices in this field. 


DUTIES 


It is difficult to make a clean-cut separation between plumbers, 
steam fitters and pipe fitters. It can be stated, however, that there 
is a separation of functions in large centres to a much greater extent 
than in smaller ones. 


The following is a summary of the duties of plumbers: assembles 
and installs air, gas, water and waste-disposal systems; cuts openings 
in walls for pipes; bends, cuts, reams and threads pipes; caulks joints; 
wipes joints (pours molten solder over joints and spreads and shapes 
solder with a cloth); tests joints and pipe system for leaks by filling 
pipe with water under pressure and checking with a gauge for fall 
in pressure; installs gas, water and sanitary fixtures and equipment 
with their supports, hangers or foundations. 


Plumbers also maintain the plumbing systems of homes, offices 
and factories in good order by performing duties such as installing or 
repairing pipes and fixtures. 


Pipe fitting is part of plumbing but it is also frequently prac- 
tised as a separate, specialized trade. The pipe fitter installs, bends, 
cuts and threads air, water and gas pipe and fittings; locates position 
of pipe by measuring; cuts holes in walls or floor; bolts or screws 
pipe hangers to supports; cuts large pipe to correct length with chisel 
and hammer, or acetylene torch, and small pipe with pipe-cutting 
machine; threads pipe with stock and dies; bends pipe by hand- 
driven or power-driven machines; assembles pipe with couplings 
and fastens pipe to hangers; if pipe has large flange fittings, places 
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gasket in flanges and bolts pipes together; caulks pipe, makes hydro- 
static pressure tests of completed work. He may be required to do 
electric arc or acetylene welding to unite sections of steel pipe and 
pipe fittings. 


Some pipe fitters specialize in refrigeration systems, sprinkler ~ 
systems, and pneumatic tube systems. Installation of piping on ships 
and boats is done by marine pipe fitters. 


A steam fitter installs pipes and equipment that must withstand 
high pressure and low pressure for the distribution of steam; as- 
sembles and installs steam furnaces, radiators, heating and venti- 
Jating units, and thermostatic systems, oil burners and stokers. 


Brass, copper, lead, iron, steel, aluminium and earthenware pipes, 
a great variety of fittings, and even some sheet metal, all are materials 
likely to be dealt with by plumbers, steam fitters and general pipe 
fitters. 


QUALIFICATIONS 


The lower age limit for apprenticeship is 16 (in British Colum- 
bia 15). Ontario and Manitoba have an upper age limit of 21, 
although exceptions are made. 


A plumber, steam fitter or pipe fitter must be able to plan and 
visualize a job, to make estimates of costs, to deal with the public, 
and in many cases conduct a business. A knowledge of mathematics 
is necessary, with as much technical and academic education beyond 
the elementary level as can be obtained. Some chemistry, physics, 
and draughting should be included. 


Heavy articles must be handled; hands and wrists must be 
strong. It is safe to say that anyone employed in plumbing and 


pipe fitting must have good muscular strength. He must have good 
evesight. 


Since any poor workmanship is bound to cause grave incon- 
venience to the customer and affect the reputation of the mechanic 
himself, a strong sense of responsibility is necessary. Courtesy, 
and a pleasant manner, will do much to make for success, since a 
great deal of repair and replacement work is done in inhabited 
homes, often in conditions of urgency. 
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Finally, an ability to study, to learn the properties of the 
materials used, and an interest in new developments, are all nec- 
essary to the modern mechanic. An ability to understand and 
cperate under municipal bylaws is also necessary. 


There are no women in this occupational group. 


TRAINING 


Like other skilled construction trades, plumbing is learned by 
apprenticeship. In some provinces a probationary period precedes 
a formal training period under indenture. Steam fitting is a sepa- 
rate trade for apprenticeship in many provinces. Training lasts 
five years, except in the case of Quebec, Alberta and British Columbia 
where four years is the regular period. The probationary period in 
Quebec is one year, in New Brunswick, six months, and in other pro- 
vinces, three months. 


A typical training program, approved by masters and journey- 
men, includes practical work along with study of mathematics and 
drawing, science, trade terms, care and use of tools, care and use 
of materials, safety and first aid, and miscellaneous information on: 
house sewers and drains, stacks and branches; backing of fittings; 
ventilation; sewage disposal; water supply (sources and mains, out- 
side and inside); domestic hot water, tanks and heaters; soldering 
and lead work, sheet lead work, wiping lead pipe work; sheet-metal 
work; installing fixtures, setting fixtures; installing traps, stops and 
cocks; installing trim and pipe rail; gas fitting; cooking and heating 
appliances; industrial heating appliances; drainage system repairs; 
faucets and valves; supply system repairs; gas repairs. 


Some provinces offer pre-apprenticeship courses, lasting about 
six months, to give prospective apprentices some preparation before 
entering the trade. In Quebec, pre-employment classes in plumbing 
are conducted by Apprenticeship Commissions in Montreal, Sher- 
brooke, Chicoutimi, Hull and Quebec. Time-credit on apprenticeship 
is usually allowed for preliminary training in such courses. In most 
provinces, on-the-job training is supplemented by class instruction 
at provincial trade or municipal technical schools during each year 
of apprenticeship. Correspondence courses are also available for 
those engaged in the trade. 
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ENTERING OCCUPATION 


Information on local conditions and openings for apprentices 
can be obtained from the offices of the National Employment Service 
and the Apprenticeship Branches of provincial Departments of 
Labour. Employers, local union officials and vocational school 
counsellors can also assist the individual in entering the occupation. 


EARNINGS 


The following table presents the latest available figures 
on wage rates for plumbers and steam fitters. Wage rates 
change frequently. To keep this information current, the 
reader should refer to local employers, union officials, news- 
paper employment ads, and the government publication 
Wage Rates and Hours of Labour in Canada, Department 
of Labour, Canada. 


WAGE RATES FOR PLUMBERS AND STEAM FITTERS 
OCTOBER 1958(!) 


Newfoundland Ontario 
Stugsonn Ss) t20 ee ee $2.05 Belleville | 4 oe a $2.20 
Prince Edward Island Fort William Wier Pr ee TS 2.50 
Charlottetown .................. 1.25 HamiltOn,.. .6heecotee 2.70 
N ; Lendon S482... 4 eee 2.45 
exe Scotia Poronto ” st eee 2.79 
Hatiax ie ee ed ea ne 202 Maieha 
9 
Sydney ..... a ace a Dees Heaiiot | eee 200 
poo Brunswick a Winnipes*....... eae 2.60 
natn oat BIPL Po nih ae RD a Chak eeneken 
Guckec- ee heaines ; Prince, Albert 2322 =e 2.20 
Réeing, «653,94 Bao ee 225 
Ghicoutin? Jean See 123 eee Kee? 
Montreal ote 2.32 pth 
ChUeDEC seis ns eeeeerars 1.90 CAL gary nc ccennccnnennrsmrnann 2.50 
Three Rivers c45. kee 175 EAMOnton 0 ccnennsnnesneen 2.35 
British Columbia 
Prince: Rupert: =... ees dad bs) 
Vancouvereet <a 2.90 


(1) Source: Department of Labour, Canada 
pots 


An apprentice, at the start, may receive anywhere from 25 to 
45 per cent of the prevailing journeyman’s rate, depending on the 
province and on local agreements. This is usually increased every 
six months, in some provinces every year, until toward the end of 
training the rate may range from 70 to 90 per cent of the journey- 
man’s scale. 


In many cities in Canada in 1958, the 40 and 44-hour week 
were fairly common. Where union agreements are in effect, time 
and one-half is usually paid for overtime and double time for recog- 
nized holidays and Sundays. 


ADVANCEMENT 


The progress of an apprentice is recognized by annual increases 
in pay and responsibility. On completion of his term and on passing 
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Apprentice and journeyman work together 
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a trade test, he is classed as a journeyman. Advancement from 
journeyman may be to estimator, foreman or superintendent, or to 
the conduct of his own business as a master plumber or heating con- 
tractor. In some cases municipalities impose licensing restrictions 
on master and journeyman plumbers. 


Other possibilities are employment as a sanitary inspector, a 
heating engineer or a salesman of plumbing and heating materials 
or supplies. With university training in civil engineering, a plumber 


might become a sanitary engineer, or a pipe fitter might become a 
heating engineer. 


ADVANTAGES AND DISADVANTAGES 


One advantage is the relatively high demand for the services of 
plumbers. This trade also enjoys a longer work-year than most other 
construction trades. The 1951 census reveals that over 73 per cent 


of all wage-earning plumbers and pipe fitters had a work-year of 50 
weeks or more. 


Apprenticeship regulations and union organization give a large 
measure of security. This occupation shares in the benefits of Unem- 
ployment Insurance and Workmen’s Compensation legislation. 


The possibility of setting up one’s own business, when the 
necessary capital has been saved, is an incentive to craftsmen in 
these trades. 


Against these advantages must be offset the fact that much 
work must be done in unheated buildings, and in uncomfortable 
working positions. Heavy articles must often be lifted. 


There is no question of the fact that this work is one in which 
hands and clothing alike will be subject to contact with dirt, grease, 
tar and other unclean materials. 


ORGANIZATIONS 


Plumbers and pipe fitters, like other skilled tradesmen, have 
their own craft unions. In 1959 over 20,000 journeymen plumbers 
and pipe fitters were union members. Master plumbers also have 
their own association with branches in all provinces. 


Some tradesmen employed in industrial plants may be mem- 
bers of appropriate industrial unions. 
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Plumbers and pipe fitters may also belong to unions covering 


all construction trades. 
Quebec. 


TRENDS 


Number in Occupation 


This is especially true in the province of 


The 1951 census revealed that there were nearly 30,000 


plumbers and pipe fitters in Canada. 
the different industries as follows: 


Primary Industries 


They were divided among 


Si 19s kur Bes deed bt OL Seo aw a) ett ae 792 
Mining, Quarrying & Oil Wells ....................... 761 
LOE ES ALS BA SARIN Deg pe ae eh te aS RE Ae 31 
PP DVVT I Te OUST Te CR ae 5,662 
| Ey ES ind Ea OY ea ba Ga amet 0 Eablet eae 1,009 
Transportation Equipment ou... 1,477 
ETON. SLCC PLOTS ae etnies cd ecaasessals 827 
Products of Petroleum & Coal 0... 478 
Chemical Products? 700)... Gh eee ee 466 
OLN cet ee Tas ee ens ee ee 1,405 
POC IC IY AAAS LE VV ACCT es Eas esi ccc bevscaslnssitaneiens 799 
EVENS UG UTES AT 81 Ce Biya as» IR ORR RE ea A OE 18,860 
USAW IS E°6) Be (as OIE eh See ie Ra Re er 603 
Trade (Wholesale and Retail) i... 1,011 
2 By PLUS U Te CAE 2 ER ae ag on OT ie 22 
By oe ae ee ne Ee was, incense ons 1,706 
POLITE Vote eta eee ea Sea pa aa, 447 
RIOVEINTCNte ere ee ee Lal 1,054 
OL Pie CRORE 0 2k te 98 Le a Pe 205 


Provincial Distribution 


Percentage-wise, plumbers and pipe fitters were located in 


Canada as follows: 


% % 
Newfoundland oo... deal CNL ALO m er, gate tala 37.0 
Prince Edward Island. ..... ar WEattOOA ace acces. nets 3.8 
NovaeScotia ori 4.3% Saskatchewan *:.0.00.0000.28. 1.9 
~ New Brunswick o.oo: rime NI DOTE TY eis iar nce wicoiteduis 6.3 
Mdebee!Aress . Bue 34.0 British Columbia ................. 8.3 


Future Outlook 


Opportunities for plumbers and pipe fitters will depend, to a 
large extent, on what happens in the construction industry. In the 
past ten years, this industry has shown remarkable growth and has 
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provided many openings for skilled tradesmen. During this time, 
large numbers of homes, offices and factories have been built and 
the demand still remains strong. A continuation of this demand 
will make for good opportunities for plumbers and pipe fitters as 
well as many other construction workers. 


In addition to the impetus given to this trade by new construc- 
tion work there will be a continuing demand for maintenance and 
repair work, making this one of the more stable building trades. 


New and improved pumping equipment designed for use with 
shallow or deep wells is creating a demand for modern plumbing 
facilities in rural and suburban homes. Between 1941 and 1951 
the proportion of farm homes having inside running water jumped 
from 12 to 33 per cent. The implication in terms of demand for 
installation and repair work is obvious. 


It would appear from present indications that prospects for a 
steady and progressive career in this trade are promising. The 
plumber and pipe fitter occupies a position of respect in his com- 
munity and, depending on his own initiative, is able to enjoy a good 
standard of living. 
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CANADIAN OCCUPATIONS FILMSTRIPS 


The Department of Labour has prepared, to date, the following occupa- 
tional filmstrips in collaboration with the National Film Board. A manual 
has been prepared as an accompaniment to each filmstrip. These may be 
purchased from the National Film Board, Box 6100, Montreal, or from any 
one of its regional offices. 


Plumber, Pipefitter and Steamfitter 

Careers in the Engineering Profession 

The Social Worker 

Technical Occupations in Radio and Electronics 
Bricklayer and Stone-Mason 

Printing Trades 

Careers in Natural Science 

Careers in Home Economics 

Motor Vehicle Mechanic 

Mining Occupations 

Draughtsman 

Careers in Construction 

Sheet Metal Workers 

Machine Shop Occupations 

Careers in Meteorology 

Medical Laboratory Technologist (in colour) 
Teacher (in colour) 


DEPARTMENT OF LABOUR 
Economics and Research Branch 


CANADA, 1959 


Price 10 cents Cat. No. L 43-0559 
Available from the Queen’s Printer 
Ottawa, Canada 


OTTAWA 
QUEEN’S PRINTER AND CONTROLLER OF STATIONERY 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’: associations, 
trade unions, professional associations, and other goy- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


July, 1949. 


SHEET-METAL WORKER 


HISTORY AND IMPORTANCE 


Tin and copper were among the earliest metals to be 
used by man. This was reasonable enough, since they are 
highly malleable, and could be combined in a hard alloy, 
bronze. Tinsmiths and coppersmiths have been making 
vessels for domestic use since before the dawn of history, 
and armour and plates of bronze also grew beneath their 
hammers. Much of their work was highly decorative. 
The use of iron as a sheet metal owes its origin to the need 
for armour, but it was not until the invention of the 
rolling-mill in the 17th century that extensive sheet- 
metal work was possible. The tinsmith and the copper- 
smith had carried on meantime. The production of thin 
sheets of iron was much cheaper than that of heavy cast- 
ings, and many articles, such as stoves and stove-pipes, 
could be made in whole or in part from this sheet material 
instead of from solid metal. The tendency of iron to 
oxidize in the air led to its being coated with tin or with 
zinc, sometimes with copper, later with a mixture of 
lead and tin. The sheets thus covered could be cut with 
shears, hammered into the required shape, stamped with 
dies, easily bored for rivets or bolts, and had the advantage 
of lightness and relatively cheap replacement cost. For 
mass production sheet-metal parts could be mechanically 
cut or pressed, and the introduction of automobiles and 
other heavy items led to a demand for a heavier sheet 
which could still be workable. A somewhat heavier gauge 
had already been in use for the roofing and siding of 
buildings, and was for some years used even on walls and 
ceilings. Zinc-coated sheet-iron had also been in use for 
rain gutters and pipes, pails, bins and other containers, 
and even for roofing and for walls. 


In manufacturing, most modern sheet-metal parts 
are mechanically stamped or cut; their assembly, their 
adjustment to fit buildings, their installation and their 
repair still require skilled workers. The use of aluminium 
and magnesium alloys in sheets has necessitated, in 
recent years, new techniques. Welding has largely replaced 
soldering and riveting. 
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Sheet-metal instruction in a vocational 


FIELD OF WORK 


A number of these workers operate on their own 
account, as repairmen on furnaces, roofs, air-condition- 
ing equipment, and occasionally still on domestic utensils. 
Many manufacture on a small scale rain and fume 
pipes, eave-troughs, stove-pipes, and related articles in 
common demand which must often be made to order. 


The automobile and aeroplane industries employ 
many workers in assembly work. These have been included 
in census figures as ‘‘sheet-metal workers’’. 


The construction industry requires sheet-metal work- 
ers for making and placing the necessary flashings around 
chimneys and valleys, for eave-trough work, for making 
spouting and conveyors in elevators, air-conditioning 
and exhaust ventilation systems, and occasionally still 
for all-metal roofing, either with full sheets of various 
metals, or with sheet-metal shingles. A few buildings 
have metal siding, ceilings and inside walls. Sheets of 
aluminium alloys are being used more extensively. 


Boat-building, increasingly with aluminium alloys, 
is also a field employing sheet-metal workers. Ship- 
building also provides employment for some. 


Steam railways and electric transportation need 
sheet-metal workers for construction and maintenance. 


Metal furniture, toy-making, domestic hardware, 
and air-conditioning are among other industries using 
some sheet-metal workers. 


DUTIES 


Skilled sheet-metal workers, with the aid of blue- 
print or specifications to mark the lay-out of the job, 
fabricate, assemble, alter, repair and install their own 
patterns of sheet-metal articles and equipment; cut 
metal with hand or mechanical shears; shape it (mostly 
using a machine), punch or drill holes for rivets, bolts, 
screws, using centre punch and hammer, assemble sheet- 
metal parts with necessary brackets and hangers; bolt, 
rivet and fit them into units for erection; make attach- 
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ments, seams and joints by welding, riveting, bolting, 
soldering, nailing, or fastening with metal ties or wood 
screws. In factory work they may be designated according 
to the operation performed. 


A special tradesman in this group is the furnace repair 
sheet-metal worker, who lays out, cuts, shapes, crimps, 
folds, fits and installs sheet-metal furnace casings and 
pipes as replacement parts or as a new installation. 


Many establishments employ a sheet-metal main- 
tenance man to do all necessary repairs to appropriate 
fittings and equipment. 


Sheet-metal workers in the aircraft industry are 
actually assembly men operating machines. Their duties 
consist chiefly in the cutting and forming of parts. They 
are usually given a job designation, such as ‘‘sheet-metal 
former’’. 


The term ‘‘sheet-metal worker’’ is also a general one 
applied to those engaged in the fabrication of sheet-metal 
used in the assembly of automotive parts. They are more 
specifically designated according to the machine or part 
on which they work.! 


A fully skilled tradesman should be able to use hand 
tools to lay out, cut, fit, assemble or repair sheet-metal 
parts, patterns or models, read blue-prints, and use a 
variety of shop machines, and have a considerable knowl- 
edge of draughting. Technical knowledge is essential. 


QUALIFICATIONS 


In common with other skilled trades, this craft prefers 
its apprentices to be minors (in British Columbia they 
may be admitted at 15), with 21 as a top limit in several 
provinces. Secondary or technical school education for 
at least two years is most desirable, and courses in mathe- 
matics and draughting are an advantage. In Manitoba 
and Alberta Grade IX is the educational standard 
required. 


1 The United States Dictionary of Pi al Titles separates this 
group under ‘‘Sheet-Metal Worker I’’ 
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Good health, a reasonably sturdy physique, steady 
and well co-ordinated muscular control, strong hands 
and forearms, the ability to stand while working, to 
read and translate blue-prints, and to co-operate with 
other workers are essential. Nervous stability, honesty 
and a sense of responsibility, are all necessary. 


Since many sheet-metal workers operate on their own 
account, ability to meet people, make estimates, work 
from verbal instructions, handle workers, and keep ac- 
counts will be requisite in one who aims at having his 
own business. 


TRAINING 


This is a ‘‘designated’’ trade for apprenticeship in 
almost all provinces. In certain areas of Quebec it comes 
under local Apprenticeship Commissions, notably that 
of the building trades in Montreal. The Drummondville 
Centre d’Initiation Artisanale has a 50-week course, 
and the Ecole des Arts et Metiers, Lauzon, a 52-week one. 
The Octave Casgrain Arts and Crafts School, Montreal, 
(bilingual), provides a complete theoretical and practical 
course for two years of 10 months each. 


In provinces having apprenticeship regulations, four 
years is the usual period of service. In Alberta, Manitoba 
and British Columbia, it is five years. Credits have been 
allowed for Canadian Vocational Training graduation 
or for similar technical courses in this trade, usually 
assessed in each case individually. Veterans have been 
given special consideration. The apprenticeship period 
usually includes several weeks a year of classroom work, 
and some provinces have a three to six-month proba- 
tionary period before apprenticeship. Credit is given for 
this period when the proper indenture has been executed. 


ENTRY INTO OCCUPATION 


Contact for apprenticeship, or ‘‘training-on-the-job”’ 
where apprenticeship is not mandatory, may be arranged 
through the Youth Section of the National Employment 
Service. 
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EARNINGS 


Apprentice rates are based on a varying percentage 
of those for journeyman, rising in each year. This per- 
centage varies from 25 to 50 per cent in the first six months’ 
period, rising annually or, in some provinces, semi- 
annually by 10 or 5 per cent of the journeyman rate,.to a 
maximum in the last period of apprenticeship varying 
from 70 to 95 per cent. 


Journeymen’s rates vary considerably. It is not possible 
to make a separation between the skilled craftsman’s 
rates of pay and that of the semi-skilled factory worker. 
In giving the following figures, they should be regarded 
in the light of the nature of the industry in each locality 
employing persons classified as sheet-metal workers, and 
of the actual degree of skill involved in their work. 


The following are November, 1948, figures for hourly 
rates in certain cities: 


Charlottetown..... $0.75 London? . 22505... $1.10 
Malilaxcdipee sap. 1.10 Fort William....... 1.10 
Saint John......... 0.90 Winnipeg.......... 0.95 
OQuchee:* 57-2... 1.00 Regina............. 1.20 
Montreal........... 1.25 Caleary..cants (oa 1.40 
Ottawas 8 Ns. 425 1.40 Edmonton......... 1.45 
Toronto- 227). ...2 1.65 Vancouver 2.5.5... 1.65 
Hamilton.......... 1.13 Wictoriag, 22...) 1.43 


Earnings of ‘‘own account’’ workers are not ascer- 
tainable. 


ADVANCEMENT 


The general line of promotion is from apprentice to 
journeyman, journeyman to foreman or to operating on 
own account. | 


RELATED OCCUPATIONS 


Boiler-makers, roofers, metal pattern-makers, tem- 
plate-makers, light structural metal-workers, and some 
workers in plexiglass and other plastic assembly, follow 
occupations related in some aspect to sheet-metal work. 
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ADVANTAGES AND DISADVANTAGES 


This trade will appeal to those who like to do skilled 
hand work. The rates of pay compare well with those of 
other skilled trades, and the nature of the work is such 
that it is little affected by seasonal conditions. There 
appears to be, with the increased use of the lighter metals 
in sheet form, an expanding field for this work. This 
occupation shares in the benefits of Unemployment 
Insurance and Workmen’s Compensation legislation. 


Work may be under conditions of heat, cold, or wet. 
There are minor hazards associated with cutting tools 
and sharp metal edges, as well as with work on ladders 
or on roofs. There is considerable noise associated with 
this work. 


ORGANIZATIONS 


As workers in this trade are employed in widely diver- 
sified industries, there is no separate union covering all 
its members. The various metal trade organizations, such 
as automotive, include the semi-skilled sheet-metal 
workers employed in the respective industries. Those 
engaged in the construction industry are provided for 
by craft unions. 


TRENDS! 
Number in the Occupation 


In considering the figures below, it must be remem- 
bered that many factory workers calling themselves 
sheet-metal workers are only semi-skilled at best. The 
1941 census records approximately 11,000 males, of whom 
about 900 were on active service, and 400 females engaged 
in this work. The number is likely to be considerably 
higher today, with the expansion of the construction, 
automotive and electrical products fields, even though 
there has been a decrease in aircraft manufacture. It is 
probable, nevertheless, that the actual number of fully 
skilled craftsmen does not exceed 2,000. 


1 For general statistical information on, and a discussion of, trends 
in the construction and other industries employing - sheet- metal 
workers, the reader is referred to Part I of Monograph 1, *‘Carpenter . 
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Checking an air-conditioning duct 
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Geographical Distribution 

Of the males in this occupation, approximately 500 
were in the Maritimes, 2,700 in Quebec, 5,200 in Ontario, 
1,600 in the Prairie region, and 900 in British Columbia, 
at the time of the census. 


Industrial Distribution 


The major industries employing sheet-metal workers 
in 1941 were: 


Sheet-metal products.................. 3,870 
DUI ee ee ane, 1,440 
MSG UPICUNOIN, ot lee ec ce os 1,400 (all skilled) 
MOUMGRY Progucts....... oe cee ee 660 
POULTON, oF ok ey 360 
Electrical products.................... 280 
MMmCOmotive, Cte: (fof. i eae... 270 
SLELE CE) SU) CUE LF gfe a 210 (all skilled) 


1,041 were recorded as on “‘own account’’. 


The remainder were distributed over a wide variety of 
industries. Most of the women were unskilled workers 
in the electrical products group. 


Growth 

The only figures available are the census data for 1931 
and 1941, which show an increase from approximately 
7,500 males to 11,000, or almost 45 per cent. This is about 
four times the rate of population increase in this period. 
Again, caution should be used in interpreting the 1941 
figures in terms of skilled craftsmen. 


Present Demand and Supply 

The National Employment Service figures in the 
Autumn of 1948 indicate three times as many job vacan- 
cies as applicants in this trade, (e.g. 362 vacancies, 112 
applicants). More than half the vacancies were in Ontario. 
There was a small surplus of applicants in the Pacific 
region. This ratio of unfilled vacancies to applicants was 
slightly higher than it was at the same date in 1947. 

At the end of July, 1949, there was some falling off in 
demand. Vacancies reported were 130, applicants 210. 
Ontario and the Prairie region still showed an excess of 
vacancies. 
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Future Prospects 


The greatly enlarged use of air-conditioning, and the 
extensive construction programmes of the post-war 
period have considerably increased the demand for sheet- 
metal workers. It is impossible to foretell what may 
happen to affect this demand one way or the other, but 
changes in the output of the aircraft or shipbuilding 
industries, and modifications in the extent and nature 
of construction, will obviously affect employment oppor- 
tunities in this trade. 


The short-term outlook for the skilled journeyman 
may be termed definitely favourable. Apprenticeship 
regulations in most provinces will be a safeguard against 
overcrowding. During recent years the annual intake to 
the trade has been approximately 500 for all Canada; 
many of these have entered the trade following Canadian 
Vocational Training courses. 


REFERENCES 


Sir Isaac Pitman & Sons (Canada) Ltd., Toronto, 
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Canadian Construction Association, Ottawa Electric 
Building, Sparks St., Ottawa; Apprenticeship in the 
Building Trades in the Province of Quebec (June, 
1949). A very comprehensive and informative report 
on a recent survey. 


AUDIO-VISUAL MATERIAL 
Readers desiring information on film sources, avail- 
able material, and the organization of local film libraries 


may obtain it from the National Film Board offices listed 
in Monograph 1, ‘‘Carpenter’’. 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. 


_ These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other gov- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 

July, 1949. 


ELECTRICIAN 


HISTORY AND IMPORTANCE 


Although static electricity, induced by friction, was 
discovered by the Greek philosopher Thales some 2,500 
years ago, and magnetism was long a curiosity whose only 
application was the mariner’s compass, the practical 
uses of these forces were virtually unknown until little 
over a century ago. 


In the 18th century the Italian scientist Volta gave 
impetus to the practical development of electricity when 
he successfully constructed the electric wet-cell battery — 
the first practical electric power source. The discovery 
by Faraday in 1831 of the principle that a voltage could 
be induced in a coil by continually changing a magnetic 
field about the coil opened the way for the development 
of the dynamo or generator. The invention and develop- 
ment of the electric telegraph was the first application 
of electricity and magnetism used together. The tele- 
phone, several decades later, used the same two forces. 


The harnessing of water and steam power to drive the 
dynamo presented a new source of power which made for 
great and rapid change in industry and enhanced the 
living conditions of mankind. Of significance was the 
discovery of the transformer, by means of which generated 
voltages could be stepped up or down. The transformer 
and wire conductors made of low-resistance copper made 
possible the transmission of high voltages over great 
distances, thus making power available at retransformed 
workable low voltages to homes and industries distant 
from the source. 


With a source of current now available, it was not long 
before the electric arc lamp came into wide use for street 
illumination. Next was invented a lamp which, using a 
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resistant filament, heated by electric current, in an 
enclosed glass bulb free of oxygen, avoided the noise and 
replacement of carbons necessary in the arc light. Thus 
electric light became possible for all illuminating pur- 
poses wherever a power source was available. 


Another application of electric power which has revo- 
lutionized modern life is the electric motor, which, con- 
nected with a source of current, operates a wide variety 
of domestic, agricultural, manufacturing, mining and 
service appliances. 


The internal combustion engine, now an everyday 
feature in almost all inhabited parts of the world, depends 
on a magneto, or more generally a generator with a storage 
battery, for its ignition; the bodies it propels draw on the 
same source for lights and other adjuncts. 


The heat generated by the resistance of certain ma- 
terials to an electric current has wide uses now, notably 
for warming rooms and for cooking. 


The development of generators and transmission, and 
of apparatus so numerous and varied, necessitated the 
parallel development of craftsmen specializing in the 
manufacture, installation, maintenance and repair of 
these. These are the men now known as electricians. 


The term ‘‘Electrician’’ is often rather vaguely used, 
and it is desirable therefore to define clearly the scope of 
any treatise on this trade. This monograph, therefore, 
includes Construction Electricians, Stage and Motion 
Picture Electricians, Ship Electricians, Power-House Elec- 
tricians, Electricians (aircraft) and Electricians (auto- 
motive). These correspond with the classifications included 
under the Dominion Bureau of Statistics Census heading 
‘Electricians and Wiremen’’, and are all skilled crafts- 
men. 


It excludes Electrical Appliance Repairmen and Radio 
Repairmen, as well as Refrigeration Mechanics, Linemen 
and Cablemen (transportation and communication), 
and semi-skilled bench workers in factories. 
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Wiring a house 
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DUTIES 


The definition of Electrician (any industry) in the 
United States Dictionary of Occupational Titles covers 
the major field of duties, as follows: 


‘Lays out, assembles, installs, and tests electrical 
fixtures, apparatus, control equipment, and wiring used 
in the alarm, radio, communication, light and power 
systems of buildings or other construction projects: 
plans proposed installations from blue-prints, sketches 
or specifications; secures panel boards, switch boxes, 
pull boxes and other concealed or recessed equipment 
to the frame of the structure prior to erection of walls, 
the plastering of rooms, or pouring of concrete; meas- 
ures, cuts, threads, bends, assembles and installs conduit 
which connects the various outlets, panels and boxes, 
using tools such as hacksaw, pipe benders and threading 
tool; draws wires through conduit; splices wires by re- 
moving insulation from conductors, scraping conductors 
clean with a knife or cutting pliers, twisting conductors 
together, soldering the connection, and applying several 
layers of friction tape; installs and connects equipment 
to wiring system; tests circuits for continuity and proper 
connections, using a battery and buzzer or light bulb.’’ 


An aircraft electrician performs similar duties as ap- 
plied to aircraft fixtures; an automotive electrician installs 
and also repairs and adjusts the electrical apparatus on 
automotive vehicles; a power-house electrician repairs 
and maintains equipment, including generators. A ship 
electrician installs motors, generators, electric pumps, 
refrigeration machinery, laundry machinery, blowers, 
clocks, bells, telephones, etc., as well as all wiring; he also 
repairs equipment. A stage electrician sets up and also 
operates stage electrical equipment. 


Other titles, covering partial duties of ‘‘Electrician 
(any industry),’’ sometimes with some specialized appa- 
ratus, are given in the Dictionary of Occupational Titles. 


Widely speaking, the duties of any electrician will 
vary according to the industry in which he is engaged, 
and can be outlined as the installation, maintenance 
and repair of electrical apparatus of any kind. 
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QUALIFICATIONS 


Generally speaking, the age limits for apprenticeship 
in this occupation are from 16 to 21. Educational stand- 
ards vary: Grade 8 is specified in Ontario, Grade 9 in 
Manitoba, Grade 10 in Alberta, Grade 11 in New Bruns- 
wick; other provinces do not stipulate any grade. Age 
and educational standards are not rigid; special consid- 
eration is given to those who are over the age limit and to 
those with less education. Mathematics and physics are 
desirable; draughting is an asset. 


Good health and eyesight, dexterous hands, average 
strength, agility, honesty, tact and ability to study are 
all necessary. 


TRAINING 


In almost all provinces this is a trade designated for 
apprenticeship, and requires a licence before it can be 
practised as a journeyman. It is one of the two trades in 
Quebec so regulated for the entire province; ‘‘shop”’ 
electricians are not covered in Ontario and Nova Scotia. 


The length of apprenticeship is generally four years; 
in New Brunswick, Manitoba, and for ‘‘shop”’ electricians 
in British Columbia, it is five years. Formal instruction 
is included for several weeks annually in most provinces. 
A probationary period, usually three months (in New 
Brunswick six) is required. 


Courses which were given by Canadian Vocational 
Training for veterans, lasting six months, are usually 
assessed as being equivalent to two years of apprentice- 
ship. Similar pre-employment training for civilians is 
now authorized, subject to provincial agreement. 

Most provinces give a trade test before licensing an 
apprentice as a journeyman. Some municipalities also 
require the passing of an examination before the trade 
can be practised locally. 
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ENTERING OCCUPATION 


Since a ratio of apprentices to journeymen is con- 
trolled by Apprenticeship Boards consulting union locals 
and employers, it is advisable to consult union officials 
as to the possibility of entrance. The Youth Section of 
National Employment Service offices is available to assist 
young people in making the necessary contacts. 


In this connection it must be noted that, perhaps as 
a result of the number of veterans making this trade 
their choice for training, the saturation point of imme- 
diate intake may have been reached in some areas. As 
early as November, 1945, the Directors of Apprenticeship 
for Saskatchewan, Alberta, Manitoba, Ontario, Quebec 
and New Brunswick considered this point was being 
approached. In Saskatchewan and Alberta an actual 
shortage of journeymen was stated to be the reason for 
inability to take in apprentices. It is not clear that this 
condition could be remedied except over a period of several 
years. 


In most building trades the unions have waived their 
ratios in favour of veterans, but there is a practical limit 
to the extent to which this can be done when the avail- 
able journeymen who would have to train the apprentices 
are themselves engaged in urgent jobs. 


EARNINGS 
The rates of pay for journeymen are fixed by local 


agreement between union and employer. The following 
are some representative recent hourly wage rates: 


Charlottetown....... $0.85 London............. $1.45 
Maniax: s62°4. 404 orn. 1.30 Windsor, Ontario... 1.65 
Saint John.......... 1.10 Fort William........ 1.35 
Quebec.............. 1.00 Winnipeg........... 1.35 
Montreal............ 1.35 Regina... 2.62.0. 25 (ee 
Ottawa:s:.2332082 2126 Calgary 224.. Ses. 1.50 
Toronto.) 252, ee 1.65 Edmonton.......... 1.50 

Vancouver... 0.0 1.70 
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Apprentice rates are based on a percentage of those 
for journeymen, rising usually to 75 per cent or 80 per cent 
in the last year. They vary locally. Increases are semi- 
annual except in Quebec, Ontario and Saskatchewan, 
where they are annual. 


The most recent record of annual income covers 1941, 
and shows a figure averaging considerably higher than 
that of most skilled tradesmen at that time. This work 
was then the least seasonal in the ‘‘construction occupa- 
tions’’ group. 


Changes in planning may narrow any differential © 
between the employment period of electricians in the 
construction industry and that of others in the trade. 


ADVANCEMENT 


The apprentice, whose wages increase at regular 
intervals, advances to journeyman. A journeyman can 
become a foreman, or contractor on own account. 


RELATED OCCUPATIONS 


There are many occupations in the electrical field 
into which the electrician, because of his acquired skills 
and knowledge, can enter either directly or with some 
further training. Some of these are as follows: 

Power Station 


Operator, lineman, meterman, inspector. 


Telephone and Telegraph 


Lineman, installer, cable-splicer, troubleman, repair- 
man. 


Manufacture of Electrical Equipment 
Assemblyman, inspector or tester, serviceman. 


Radio 
Operator, repairman. 


Miscellaneous 


Air-conditioning and refrigeration mechanic, elec- 
trical appliance repairman, electrical goods salesman. 


With some years of study, including a university 
course, experience as an electrician may lead to the pro- 
fession of electrical engineer. 


ADVANTAGES AND DISADVANTAGES 


In this trade one has the satisfaction of seeing the 
results of his work put to continuous and useful service. 


It is also one where there is a wide field to be studied 
and learned. 


Earnings and employment compare favourably with 
those of some trades requiring equally long training. 
Union regulations and provincial legislation prevent the 
competition of semi-skilled persons. Work may be indoors 
or outdoors, and on a considerable variety of jobs. The 
cost of a tool kit is reasonable, and the capital required 
to set up on one’s own account is not great. This trade 
shares in the benefits provided by Workmen’s Compensa- 
tion and Unemployment Insurance legislation. 


There are no marked disadvantages in this trade. The 
occupational hazards include those common to all who 
use ladders and scaffolding; cuts from wires or tools are 
possible, and carelessness may lead to electric shock or 
burns. Some of the work must be done in a stooping or 
recumbent position. 


ORGANIZATIONS 


Some electricians may belong to the general construc- 
tion trade unions; the majority are members of one of 
three major organizations of electrical workers. 


In some industries membership in the appropriate 
industrial union may be held. 
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TRENDS! 


Number in Trade 


In 1941, according to the Dominion Bureau of Statis- 
tics, there were over 22,000 (excluding some 2,100 on 
active service) electricians and wiremen gainfully occu- 
pied as such in Canada. 


Of the 22,000 sainfully occupied, 20,000 were wage 
earners, 1,800 were working on ‘‘own account”? and 200 
were employers. 


In 1941, the number of electricians and wiremen who 
were in the construction industry formed only 25 per cent 
of the total. The National Joint Conference of the Con- 
struction Industry estimated, in February 1946, that there 
were then 7,200 electricians engaged in that industry, 
or 7.2 per cent of all construction tradesmen. 


Age Distribution 


There is a smaller proportion of electricians in the 
age group 55 and over than in any other construction 
trade. In 1941, the proportion was 10 per cent, compared 
with a 25.5 per cent average for the whole construction 
group. The comparatively recent origin of this trade 
probably accounts for this disparity. The proportion of 
electricians in the age groups 24 and under, and 25 to 54, 
(16.6 per cent and 73.4 per cent, respectively) is higher 
than that of any other construction trade. In view of 
the foregoing, fewer openings because of retirements 
can be expected during the next few years in this occupa- 
tion than in the other trades. 


Regional Distribution 


Available statistics indicate that the distribution of 
electricians is not dependent on population so much as 
on location of industries, and powerline facilities. In 
1941, Quebec and Ontario together had 77 per cent of all 
electricians and wiremen. The distribution in the other 


1 For general statistical information on, and a discussion of, trends 
in the construction and other industries employing electricians, the 
reader is referred to Part I of Monograph 1, ‘‘Carpenter’’. 
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regions was: Maritimes 6 per cent; Prairies 9 per cent; 
British Columbia 8 per cent. The urban nature of this 
occupation is evident from the fact that, in 1941, 36 per 
cent of all electricians were located in the eight largest 
cities, which accounted for 29 per cent of the population. 
The degree of concentration in cities is greater in the case 
of electricians and wiremen in the construction industry. 
A compilation of manpower in 1942 shows that seven of 
the largest urban centres, with only 26 per cent of the 
total population, accounted for 46 per cent of all con- 
struction electricians. The concentration of these trades- 
men in the urban areas is to be expected, since it has been 
estimated that most of the 40 per cent of Canadian fam- 
ilies who are without electricity are in the farming dis- 
tricts, due in large part to inadequate powerline facilities 
in these rural areas. The percentage distribution of 
construction electricians by provinces for the year 1942 
is as follows: P.E.I., 0.3; N.S., 6.0; N.B., 1.9; Que., 40.0; 
Ont., 36.3; Man., 3.1; Sask., 1.7; Alta., 3.5; B.C., 7.0. 


Industrial Distribution 


The skills of the electrician are used in many industries. 
75 per cent of the total number in this trade were em- 
ployed outside the construction industry. This compares 
with an average of 17.3 per cent for the major ‘‘construc- 
tion trades’’. Consequently the electricians were much 
less vulnerable to former depressed conditions in the 
construction industry than other tradesmen. In 1941, 
electricians were distributed by industry as follows: 


Per Cent 
Mining, Quarrying, Oil Wells...................... 4.0 
Manuracturing: 6.) 3. Use ein oe ee eee 55.0 
Iron and its products.................... 15.0 
Non-ferrous metal products (including 
14% in Electrical products and 
repair) *)05 284A. Ae a eee ee 16.5 
Electric Light and Power................ 15.0 
Other Manufacturing.................... 8.5 
Construction? $435.05... Goede +. sae ee eee 25.0 
Transportation and Communication............... 7.0 
Trade, Wholesale and Retail....................... 3.0 
Service (Public and Other)......................... 4.0 
Other industries ;:... caer ioe ees eee 2.0 


Growth 


Between 1921 and 1941, the number of electricians 
and wiremen gainfully employed in Canada rose from 
13,000 to over 24,000 (including those on active service), 
representing an increase of about 90 per cent for the | 
twenty-year period or an average annual increase of 4.5 
per cent. The average annual growth was more rapid in 
the first decade of this period than in the second (7.7 per 
cent as compared with 1.3 per cent) and reflects the eco- 
nomic ups and downs in the construction and manu- 
facturing industries. It compares with a population 
increase averaging 1.8 per cent in the former decade 
and 1.1 per cent in the latter. 


A comparison of the distribution by industry of elec- 
tricians and wiremen for the years 1931 and 1941 reveals 
a widening field of employment. Although the number 
in the construction industry fell from 6,650 in 1931 to 5,630 
in 1941, a decline of 15 per cent, the number in the manu- 
facture of iron and its products increased from 1,700 to 
3,270, a rise of 90 per cent; in the non-ferrous metal prod- 
ucts industry there was a 44 per cent increase over 1931, 
including an increase of 40 per cent in electrical products 
and repair. It is interesting to note that the proportion 
of electricians and wiremen in the construction industry 
to the total decreased from 60 per cent in 1921 to 25 per 
cent in 1941. A comparison of the industrial distribution 
of electricians and wiremen for the years 1931 and 1941 
is given in the following table for certain industries: 


1931 1941 
Construction Industry..................... 6,650 5,630 
Iron and its products...................... 1,700 3,270 


Non-ferrous metal products 
(including Elect. products and repair) 2,530 3,650 


Electric light and power................. . 3,490 3,280 
Transportation and communication....... 2,180 1,560 


These changes must be considered in the light of the 
abnormal conditions existing in 1941. War-time manu- 
facturing in the metal industries was beginning to get 
under way then; construction was largely limited to 
building for emergency industry and for the armed forces. 
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Electric street railways were being replaced by buses to a 
marked extent, while the ‘‘radial’’ electric lines in 
Central Ontario had almost all been eliminated by high- 
way competition. The light and power field, which shows 
a small decrease in employment, had been static for a 
decade, owing to the lower demand for industrial power 
during the 1930’s. 


Present Labour Demand and Supply 


The July, 1949 figures of the National Employment 
Service indicate some falling off in employment, the total 
vacancies registered being only 70, and the applicants 
numbering 785. The Prairie region had a relatively small 
surplus of applicants; the Maritimes showed 107, Quebec 
292, Ontario 148, and the Pacific region 145. It must be 
considered, however, that some vacancies are filled without 
entering into the records quoted. 


Future Employment Prospects 


An increasing volume of electrical supplies seems 
likely to help safeguard the employment of many electri- 
cians in the construction industry for the next few years, 
since the programme of building activity will probably 
spread the demand over a longer period than might have 
been expected, while at the same time not encouraging 
a surplus of apprentices such as might have obtained 
had demand remained critically high. 


Heavy industry, at present increasingly active as metal 
supplies become available, may reach its peak before long, 
and the future demand here will depend on the general 
factors detailed in Part I of Monograph 1, ‘‘Carpenter,’’ 
as well as the special factors set forth below: 


(a) The construction in Central Canada and, to a 
lesser extent, in all regions, of new electric power plants 
will create an increasing demand for electricians in the 
electric light and power field and in the construction and 
manufacturing fields also, as it makes more power avail- 
able and extends its use to new areas. The extension of 
electrical power to rural communities and areas will have 
a favourable effect on employment. The St. Lawrence 
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development, if and when put into effect, would have a 
major influence in this connection, directly as well as 
through heavy industry; the new Ottawa Valley power 
plants and the Bridge River power project in British 
Columbia, are also important. 


(b) The importance of heavy industry to this trade 
makes the export demand for products of such industry 
a vital factor in employment. This applies especially to 
the electrical apparatus, automotive and machinery 
branches. Consumer’s resistance to prices of durable 
consumer goods both at home and abroad would cause 
a drop in employment in this field. 


(c) The replacement of water-power and _ steam- 
power by electricity is still going on. Besides, the electric 
motor is being used increasingly for small tools and 
machines formerly hand or foot operated, both in the 
factory and in the home. 


(d) Discovery and development of iron and copper 
deposits which can be economically processed may have 
a major effect on Canadian heavy manufacturing. 


Conclusion 


The future of the electrician’s trade in Canada is 
bound up with that of the heavy metal, electric power, 
and construction industries. 


Apprenticeship and unionization have provided protec- 
tion against semi-skilled competition. The demand for 
apprentices is a limited one, and enquiries should be 
made of the local union. 
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Canadian Construction Association, Ottawa Electric 
Building, Sparks St., Ottawa; Apprenticeship in the 
Building Trades in the Province of Quebec (June, 
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AUDIO-VISUAL MATERIAL 
Readers desiring information on film sources, other 
available material, and the organization of local film 


services may obtain it from the National Film Board 
offices listed in Monograph 1, ‘‘Carpenter’’. 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other gov- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 


Department of Labour. 
March, 1950. 


MACHINIST AND 
MACHINE OPERATORS 
(Metal) 


HISTORY AND IMPORTANCE 


As man began to use metals, the problem of shaping 
them for use in agriculture, hunting, and war became a 
vital one. From the hammering of soft copper into useful 
forms to the alloying of copper to make harder bronze 
was a step involving the use of heat, and the forge devel- 
oped as a result. The more refractory metal, iron, was 
next conquered, and accident probably produced steel. 
Harder pieces of steel were made into files to sharpen 
and shape other steel objects; the grindstone still did 
the rough work of sharpening. 


Two very important inventions made possible the 
production of machines by machines. The first was James 
Watt’s single-acting steam engine (and later his double- 
acting engine), prime movers capable of exerting any 
amount of force and yet under perfect control. The second 
was the invention of the slide-rest by Henry Maudsley 
and its introduction to other machines besides the lathe. 
This solved the problem of producing ¢geometrically 
straight lines, planes, circles, cylinders, cones and spheres, 
required in the detail parts of the machines. Thus it 
became possible to produce the forms of the individual 
parts of machinery with a degree of ease, accuracy and 
speed that no accumulated experience of the hand of the 
most skilled workman could ¢give. 


The introduction of steam power made possible the 
rapid rotation or back-and-forth motion of a hard steel 
tool or of a piece of material, and the machine lathe came 
into being as an adaptation of the foot-power wood lathe. 
These machines made practicable the manufacture of 
better power units, and the late eighteenth century saw 
‘‘machines for making more machines’’ coming into 
increasing use. 
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The work was still in individual jobs, and the need 
for skilled craftsmen who could undertake these jobs 
from beginning to end created the occupation known now 
as ‘‘Machinist’’. 


One class of article was always needed in quantity, 
and standardized. This was weapons of war. It is not 
surprising that the first quantity-production recorded 
is that of muskets, with interchangeable parts, in the 
last decade of the 18th century. As one man could hardly 
do all operations on all parts, the work became subdi- 
vided, and the maker of a single part did not need the 
full skill of a machinist. Thus began the assembly-line, 
now a feature of industry. For much factory work, the 
machinist now sets up the tools and material to be used 
by the less skilled worker. Still, however, the original of 
all jobs must be made and fitted individually, and much 
heavy machinery is still an isolated job to specifications, 
requiring skilled work on every part. This monograph 
will therefore deal separately with the two mp EE 
‘‘Machinist’’ and ‘‘Machine Operator’’. 


MACHINIST (Metal) 


DUTIES 


The general machinist is a highly skilled mechanic 
who can make or repair metal machinery and equipment 
parts from metal stock, using various machine tools, 
and can fit and assemble machine parts with machinist’s 
hand tools. He studies blue-prints and specifications, 
decides which machines and tools are needed and the 
order of their use. He lays out, measures and marks the 
work on the correct type of metal, using micrometers 
and other precision instruments. He sets up the metal 
in the various machines, such as the engine lathe, boring- 
mill, milling machine, grinder, planer, shaper and power 
hacksaw, and controls cutting and feeding speeds by 
changing gear and pulley combinations. He hand-finishes 
the job, and assembles the parts with bolts, screws 
or welding. He may set up a job on a machine to be 
operated by a less skilled man. 
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Machinists must be able to use shop mathematics, 
including fractions, decimals and simple algebra. They 
must know the working characteristics of various steels, 
iron, brass and other metals. 

The United States Dictionary of Occupational Titles 
has some twenty-eight sub-classes under this heading, 
and specialized or limited duties of each may be found 
in that publication. They include automobile, camera, 
linotype, marine, maintenance, marine gas engine, pipe, 
brake, lock and repair machinists. 


Photo N.F.B. 
‘Studying the job”’ 
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In modern machine industry the tendency is for 
machinists to be employed largely in the more intricate 
jobs requiring the highest degree of accuracy, and to 
employ machine operators (lathe hands, etc.) to turn out 
production work on machines ‘‘set up’’ by a general 
machinist. 


QUALIFICATIONS 


A young man interested in machinery, fond of working 
with tools, with good eyesight, mental alertness and 
ability to co-operate in teamwork is an excellent candidate 
for machinist training. He should have at least complete 
public school education, should be able to understand 
and apply elementary mathematics, and be prepared to 
learn under direction over a period of years. 


It has been found that men with better than average 
education more readily adapt themselves to the changing 
requirements of technology and industrial progress. 


TRAINING 


Preliminary training, which is very desirable, may be 
obtained as follows: 


(a) At technical schools in larger centres across Canada, 
and at smaller centres (Centres d’Initiation Artisa- 
nales, etc.) in the case of the Province of Quebec. 
The typical Quebec course lasts 52 weeks. There 
is also in that province a complete 3-year course, 
leading to a certificate (E.A.M.). 


(b) Trade schools provide, in some cases, reasonably 
good preparation for machine operation. 

(c) Dominion - Provincial Vocational Training 6 
months’ courses cover approximately the first two 
years of apprenticeship. 


Apprenticeship is legally compulsory and formal in 
British Columbia only. Industry usually accepts appren- 
tices on a four-year basis. The practical work is supple- 
mented by class instruction, correspondence courses or 
night school. Pay starts at 35¢ to 45¢ per hour, with in- 
creases every six months, as a rule. Individual firms set 
their own standards. 
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One of the largest engineering firms has a five-year 
machinist’s apprenticeship plan, including the principles 
of patternmaking and foundry work. It is intended for 
youths between the ages of 16 to 18, who have completed 
grade X, can pass a medical examination, and give evi- 
dence of good character. 


ENTERING 


An improver or a journeyman may obtain employment 
through the National Employment Service, or through 
direct application. In many cases he will be employed by 
the firm with which he trained. A tool kit, costing up 
to $250.00, is a personal requirement, but this is usually 
acquired during training. 


After completion of apprenticeship, the machinist 
will continue to add to his knowledge and skill for many 
years, particularly in a job shop. In production work, 
he must keep abreast of the development of new methods 
and new machines. 


EARNINGS 


Wage rates averaged 94¢ per hour for Canada in 1943. 
This represented a low of 90¢ and a high of $1.01. 
The 1941 rates were about 30 per cent above those of 1939. 
A 48-hour week was general in war time, but post-war 
conditions have modified this, and wage rates are still 
undergoing adjustment. In June 1948 a fairly average 
figure for most of Canada was $1.08, rising to $1.27 in 
British Columbia. 


The following sample hourly rates are taken from 
October 1948 records. They cover firms manufacturing 
machinery for industrial, office or domestic use, as well 
as foundries. They apply to machinists. 


Charlottetown....... $0.93 Winnipeg............ $0.96 to 1.13 
Amherst, N.S......... 1.00 BGGM1G cine ceuiewe eres 0.80 to 1.00 
Saint John, N.B...... 0.90 to 1.13 CNAIQ ARG iia ce Ghee te als 1.00 to 1.10 
RMontreals.. 3. 5... ss 0.96 to 1.35 Edmonton........... 0.90 to 1.25 
PME ONO SS Sau vsias ee 3 5 0.95 to 1.32 Vancouver........... 1.05 to 1.45 
BIAMUNTON: oo oes cs 1.00 to 1.30 

MAVITUOTN Feira nl ele os ee 1.01 to 1.10 
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In the automobile industry some typical rates are: 


$1.08 to 1.20 
1.22 to 1.32 
1.24 to 1.43 
0.90 to 1.15 
0.85 to 1.05 


A 44-hour week, time and a half for overtime, and 
vacations with pay, are becoming general with most large 
firms employing machinists. 


The wage trend from 1920 to 1941 can be followed in 
‘‘Wages and Hours of Labour in Canada, 1929, 1940 and 
1941, Report No. 25’’, supplement to the Labour Gazette, 
October 1942. Cyclical effects can be clearly seen. The 
greater strength of labour unions at at may modify 
such effects in future. 


This trade is especially affected by fe varying demand 
for durable consumer goods, and for production machin- 
ery. When the demand contracts, the special skills the 
machinist has may enable him to compete successfully 
with less qualified men for such jobs as operating a 
machine. 


ADVANCEMENT 


A machinist may advance to foreman or to tool-maker 
or die-maker. Higher educational qualifications are a 
distinct advantage to those intending to take a university 
course in mechanical engineering or industrial engineer- 
ing. Many executive and administrative officials in in- 
dustry have been trained machinists. 


RELATED OCCUPATIONS 


(a) With university training: mechanical or industrial 
engineer. 

(b) With further experience: tool-maker or die-maker, 
instrument maker, tool designer, shop foreman, 
superintendent or manager of works. 

(c) Leading to machinist, with training: machine 
operator, repair mechanic, automobile mechanic, 
welder, steam-fitter, patternmaker (metal). 
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(d) Service trades: ‘‘Machinist B. and C.’’, ‘‘Machinist’’ 
and ‘‘Machinist Coxswain (A)’’, ‘‘Artificer (A. and 
B.)’? — (Army). ‘Ordnance Artificers’’, ‘‘Engine- 
room Artificers’’ and ‘‘Dockyard Artificers’’? — 
(Navy). ‘‘Machinist’’ and ‘‘Armourer’’ — (R.C.A.F.). 


ADVANTAGES AND DISADVANTAGES 


The trade of a machinist is a constructive one, with 
much individual responsibility. Many jobs will provide 
satisfaction in the achievement of a difficult task. Pay 
is g00d, and union organization and security are well 
established. The craftsman is not tied to a single industry, 
and may find variety of work by moving. 


Holidays with pay, workmen’s compensation, the 
benefit of Unemployment Insurance, and in many plants 
health services, recreational facilities or organizations, 
and sanitary working conditions, are advantages in this 
occupation. 


Cyclical influences are the principal drawback to this 
trade; training for full skill takes a long time. There are 
some hazards, including metallic dust, mostly avoidable, 
in the work, but standing for long hours, and eyestrain 
on precision jobs, < as: well as the noise of machines, may 
affect health. 


PLACES OF EMPLOYMENT 


Machinists are employed in factories making machin- 
ery or machine tools, metal articles, electrical apparatus, 
automobiles and aircraft, generally anything of metal 
requiring precision work. Railroads, mines and ship- 
yards also use many machinists. The work may be new 
manufacture or maintenance repair. All large factories 
need one or more machinists for maintenance work. 
Custom machine shops, usually with a small staff, are 
another field of work for this trade. 


ORGANIZATIONS 
Machinists are usually members of a craft union. 
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MACHINE OPERATORS (Metal) 


Photo N.F.B. 
**Adjustment must be perfect’’ 


DUTIES 


A machine operator (metal) operates one of the fol- 
lowing types of machine: 


Engine and turret lathes 

Vertical and horizontal boring-mills 
Milling machines 

Planers 

Shapers 

Drill presses 

Precision grinders 


This work is usually done under direction, with the 
job ‘‘set-up’”’ by a machinist, and much of it is repetitive. 


QUALIFICATIONS 


An interest in and liking for machinery, a reasonably 
good physique, nervous stability, ability to follow and 
obey instructions, and to work standing, good eyesight 
and muscular co-ordination, are necessary in this work. 
It is possible for physically handicapped persons using 
prosthetic devices to operate some of the machines. 
Women have been employed in this work, mostly under 
war conditions. 


TRAINING 


Dominion-Provincial Vocational Training, many tech- 
nical schools and a number of trade schools, have courses 
which prepare for this type of work, especially useful 
for one who aims at ultimate qualification as a skilled 
machinist. In some cases credit is given on machinist’s 
apprenticeship for such training. 


ENTERING 


The National Employment Service is the principal 
channel of entry. Application to individual firms ‘‘at the 
gate’’ was formerly the general practice, and is stilladopted 
to some extent. 


ADVANCEMENT 


Working on various machines may be of value if ap- 
prenticeship as a machinist is later taken. Machine 
operators can advance to leading hands in charge of small 
groups of men operating similar types of machine and 
to sub-foreman and foreman in charége of all the machines 
in the department. 


EARNINGS 


The variety of jobs and of industries employing 
machine operators is such that no average wage can be 
estimated. In the metal industries generally hourly rates 
compare favourably with those for jobs involving similar 
degrees of skill in other manufacturing groups. 
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Some sample recent rates for operators of metal- 
shaping machines outside of the automobile industry 
are as follows: 


GENERAL MACHINE OPERATORS 


Ambbhers€,(NiSi52... ¢00- one pee ee $0.80 to 0.90 
Mioontreal 5553. 40s ee eee 0.90 to 1.20 
TORONTO Aes hire ane ee ee 0.90 to 1.32 
Hamilton. oe) ee RE ee 0.87 to 1.23 
LOndOn:s 26634. 8 el ee eee 0.85 to 0.95 
Winnipes rg ot: oi bese eee ee 0.80 to 1.13 
Resina coe isa ee oes 1.05 

Calgary ss iass \. Sas See ce ees 1.01 

Vanecouverices ccs i see Belen eee ee 0.92 to 1.23 


In the automobile industry some rates are: 


Punch press operators.............. $0.94 

Hydro press operators.............. 1.07 

Milling machine operators......... 1.11 to 1.35 
Shear operators. ................... 0.98 to 1.12 
Drill press operators................ 1.15 to 1.35 
Lathe operators.................... 1.14 to 1.35 
General operators.................. 1.12 to 1.52 


(It is probable that the higher rates include those for 
men in a supervisory capacity). 


ORGANIZATIONS 


Machine operators are to a great extent members of 
industrial unions appropriate to the branch of industry 
in which they are employed. 


ADVANTAGES AND DISADVANTAGES 


The chief advantages in this occupation are the rela- 
tively high rate of pay, and the opportunity for overtime 
which may be present when production must be rushed. 
The social and economic advantages of employment in 
large establishments, which form a considerable propor- 
tion of all employers of this group, are not negligible. 
The benefits of workmen’s compensation and unemploy- 
ment insurance legislation, as well as the paid holidays 
granted by some large firms, are also worth consideration. 
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The major disadvantage of this type of work is the 
fluctuation in labour demand, which depends largely 
on the activities of heavy metal products manufacture. 


TRENDS (Both Machinist and Machine Operator) 


Number in Occupation 


Roughly speaking, there have in recent years been 
approximately two machine operators to one machinist 
in custom machine shops. However, the following indus- 
tries employ mainly skilled machinists: Railways, paper 
mills, mines, airlines. 


The proportion of operators to machinists is at least 
10 to 1 in the following plants: 


Aircraft 
Automotive (sometimes 20 to 1) 
Agricultural implement 


In most other branches of the metal-working industry 
the proportion of two operators to one machinist may 
be regarded as an average one. 


The totals for Canada were estimated, as a result of a 
survey conducted by the Department of Veterans Affairs, 
as being at the end of 1946: 


34,240 machine operators 
18,170 machinists 


Fluctuations in these figures will necessarily occur as 
industry expands or curtails its activities. 


The trend at present is towards an increase in the 
proportion of semi-skilled and unskilled workers to 
skilled. 


The number of ‘‘machinists’’ in Canada as listedin 
the census figures rose from about 32,500 in 1931 to nearly 
46,000 in 1941; the latter figure reflects, of course, the early 
phases of war industry (Dominion Bureau of Statistics 
No. 06, Table 7). It is probable that not more than 40 per 
cent of these can be considered as skilled machinists in 
the proper sense of the term. 
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In view of the marked changes in the metal industries 
since 1941, census figures on distribution of these occu- 
pations by industry are not given here. 


The needs of war industry, and the assembly-line 
methods necessary for production, undoubtedly caused 
many hastily-trained persons to perform duties calling 
for a limited degree of the skill and knowledge of a 
machinist. With the cessation of war contracts, and the 
absence, in certain sections of Canada, of any peace-time 
industry to replace ‘‘mushroom”’ war plants, a very large 
number of persons calling themselves ‘‘machinists’’ 
were without employment. Where reconversion was a 
practical matter, in the normally industrial areas, the 
partly-skilled sometimes found themselves out of a job, 
or reverted to machine operation only. 


PRESENT DEMAND AND SUPPLY 


The following data are taken from the records of the 
National Employment Service. It must be remembered 
that not all vacancies are registered with the National 
Employment Service, and that engagements are fre- 
quently made direct by the employer. 


MACHINISTS, TOOL-MAKERS AND DIE-MAKERS 


Unfilled 
Vacancies Applicants 
August 1948 0 kes eee 266 748 
December 1948.................. 133 1,340 
Marcle 19403). ss ian pote ieee 128 1,677 


OTHER MACHINE SHOP WORKERS 


AVUISUSE 1988 Hee a ee eee 337 457 
December 1948.................. 109 968 | 
Wharely 194900 ei Feo te st a ae 101 1,294 


In considering these figures the possibility of workers 
whose skills might properly place them within the latter 
group describing themselves as ‘‘machinists’’ should be 
taken into account. Separate data for the three trades 
shown in the former group are not available. 
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The ability of industry to plan production in relation 
to anticipated consumer needs and effective purchasing 
power will be a most powerful factor in the stability 
of a machinist’s employment. 


Training of machinists is almost certainly reverting to 
the pre-war apprenticeship system, and standards of 
performance will become high, eliminating from the 
labour force left by the war the insufficiently trained 
and those lacking necessary skill and judgment. The 
new materials, such as aluminium and magnesium alloys, 
developed during and since the war, will call for new 
techniques. 


A machine tool industry is in process of development 
in Canada, and this may have a favourable effect on this 
occupational group. 


Generally speaking, the prospects for machine operators 
will vary from those for machinists in one important 
respect. They will be influenced considerably more by 
the activity of the automotive industry. 


REFERENCES 
(a) Canadian: 
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AUDIO-VISUAL MATERIAL 


Readets desiring information on film sources, other 
available material, and the organization of local film 
services may obtain it from National Film Board offices as 
listed in Monograph 1, ‘‘Carpenter’’. 
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FOREWORD 


During recent years there has been a steadily increasing demand 
for Canadian occupational information. This demand comes from 
youth faced with the need of choosing an occupation and preparing 
for it; from parents, teachers and vocational guidance counsellors; 
from workers wishing to change their occupations; from employ- 
ment service officers; from personnel directors and union officials, 
and from other quarters. 


The ‘Canadian Occupations” series of monographs is designed 
to help meet this demand. Each booklet describes, among other 
things, the nature of the occupation or group of occupations, 
entrance and training requirements, working conditions and 
employment outlook. 


Occupational information tends to become dated as a result 
of changes in economic conditions, industrial technology, wage 
and salary structure, etc. Revision of outdated publications is a 
regular feature of this series, and space is left in the last few pages 
of each monograph for recent changes and other local information 
concerning the occupation. 


This series has been prepared with the generous assistance of 
representatives of management, trade unions and _ professional 
associations. The co-operation of the Unemployment Insurance 
Commission, the Vocational Training Branch of the Department 
of Labour, and the Dominion Bureau of Statistics is gratefully 
acknowledged. 


The present monograph was revised and written by William 
Allison, Chief of the Occupational Analysis Section. Acknow- 
ledgment is extended to Canadair Limited for illustrations, and 
to the International Association of Machinists for assistance in 
checking the textual material. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


January 1958. 
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MACHINE OPERATORS 
(Metal) 
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Machine shops are basic to modern industry. 


HISTORY AND IMPORTANCE 


We need only to look around us to appreciate the importance 
of metal products in our daily lives. Automobiles, locomotives, 
household appliances and utensils, engines, machines and tools 
of all kinds are composed mainly of shaped metal parts. Further- 
more, practically all non-metal goods are manufactured by ma- 
chines that are made of metal. Metal-working is thus an essential 
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part of modern industry, and calls for the skills of a variety of 
metal-working craftsmen, including machinists and machine 
operators. 


The shaping of metals for his own use was one of man’s early 
problems. The hammering of soft copper into useful articles 
marked the beginning of his metal-working activity. The alloying 
of copper with tin to make bronze involved the use of heat and led 
to the development of the forge, in which heated metal is pounded 
into shape. Another early method of shaping metal consisted of 
pouring the molten metal into moulds to make castings. This led 
to the foundry processes. When man learned how to grind and cut 
metals to desired shapes, the trade of the metal machinist was born. 


Early methods of grinding and filing metals were laborious and 
crude, but several important inventions were to change metal 
shaping and assembly methods. These ushered in the Industrial 
Revolution of the 18th century and the remarkable developments 
in manufacturing that were to follow. 


The harnessing of steam power by James Watt provided the 
continuous force needed to rotate a piece of metal stock against a 
hard cutting tool. The invention of the slide rest by Henry Maud- 
sley, and its application to other machines besides the lathe, 
solved the problem of cutting metal into straight line, flat-surface, 
circular, cylindrical, conical and spherical shapes. This made it 
possible to produce the shapes for individual parts of machinery 
with a degree of ease, accuracy and speed not matched by the hand 
of the most skilled craftsman. 


The third great stride toward modern production methods was 
contributed by Eli Whitney, an American better known, perhaps, 
for his invention of the cotton gin. Up until the turn of the 19th 
century, manufacturing was largely on a “‘job”’ basis, in which a 
skilled craftsman made and fitted individual parts, and assembled 
them to make the finished product. From his experience in making 
the cotton gin, Whitney conceived the idea of making inter- 
changeable parts for muskets, which were needed in large numbers. 
This process made it possible to subdivide the work, a number of 
craftsmen turning out large numbers of individual parts, each 
identical to its mates. Muskets of standardized pattern, with inter- 
changeable parts, could thus be made up in quantity. This marked 
the beginning of mass production, a process later to be refined by 
Henry Ford in the manufacture of low-priced automobiles. 
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Technological developments such as these had an important 
effect on the metal-working crafts. Before the subdivision of 
labour, a skilled craftsman was required to undertake, from start 
to finish, the manufacture of a product. The introduction of 
specialized machines to carry out individual steps of production 
permitted the employment of machine operators skilled only in one 
operation. 


Skilled metal-working craftsmen are concentrated in highly 
industrialized countries, and Canada is relatively young as an 
industrial power. Entering the 20th century as a predominantly 
agricultural country, Canada emerged from World War II with 
the emphasis changing to industry, particularly manufacturing. 
This shift has resulted in an increased demand for craftsmen 
skilled in industrial processes, especially machinists and metal- 
working machine operators. 


FIELD OF WORK 


Machinists and machine operators work in machine shops, 
situated wherever mechanized industry has become established. 
Machine shops may be classified roughly into three different types, 
according to function—job or custom machine shops, production 
machine shops and machine repair shops—although the demarcation 
is not always clear, and there is often some overlap in function. 


Job Machine Shops are most versatile, since they are capable of 
doing practically any type of metal machining within the limits of 
their equipment, including repair work. Their main function is to 
produce limited quantities (one to a few thousand) of a wide 
variety of metal parts made to the specific requirements of cus- 
tomers. They are located wherever a sufficient concentration of 
industry warrants their existence. 


Owing to the wide variety of work in job or custom machine 
shops, it is to be expected that a considerable proportion of the 
staff would be skilled all-round machinists, capable of carrying 
out any type of machining likely to be required. Since production 
does not ordinarily run to large numbers, there is less need for the 
machine operator. 


Production Machine Shops are usually the main departments of 
companies manufacturing large quantities of hard consumer goods, 
such as automobiles, aircraft, household appliances, typewriters, 
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military weapons and the like. Production shops are situated main- 
ly in large industrial centres, such as Toronto, Hamilton, and 
Montreal, or in towns where a large manufacturing plant provides 
the main source of employment. 


The large proportion of workers in these shops are machine 
operators, although highly skilled all-round and specialist ma- 
chinists and other technical workers are required to plan, organize 
and set up the production processes. 


Machine Repair Shops are usually attached to any factory or 
establishment where the need for maintenance and repair to 
machinery warrants the employment of one or more machinists to 
carry out such work. These shops are usually located within a 
factory or power plant, and may vary in size from a corner in the 
engine room to separate, well equipped departments. The nature 
of the work requires versatile, all-round machinists and mechanics. 
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The machinist is a skilled craftsman. 
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MACHINIST 


NATURE OF THE WORK 


The all-round machinist is a highly skilled craftsman who makes 
or repairs parts for metal machinery and equipment, using a variety 
of hand and machine tools. Two outstanding characteristics of the 
machinist’s work are the wide variety of operations that he is 
required to carry out, and the high degree of accuracy (tolerance) 
to which he must work. 


He operates all the standard metal-working machine tools, such 
as the drill press, engine lathe, boring machine, milling machine, 
grinder, planer and shaper, and power hack-saw, in addition to 
any machines designed for special operations. He also uses a 
number of hand tools, including scrapers, files, scribers, micro- 
meters and calipers. He finishes machine parts, and fits and as- 
sembles them. 


The machinist’s work requires a thorough knowledge of blue- 
print reading and job specifications, shop mathematics, machine 
shop practice, working properties of commonly used metals, 
heat treatment methods, and the use of standard bolts, threads 
and screws. 


Specialist Machinists 


Although the well qualified machinist is capable of carrying 
out all the operations in planning, marking out, setting up and 
fitting any project, many machinists—particularly ‘those in produc- 
tion shops—specialize in one phase of the work. The set-up man, 
for example, may be assigned to a number of machines on which 
he sets up the cutting tools and adjusts the controls. After making 
a test run and checking the results, he turns the machine over to an 
operator to make the production run. The /ay-out man, using tem- 
plates, or measuring from base lines, makes marks on the metal 
stock before it is machined to guide the machine operator. 


It is not uncommon for fully qualified machinists to specialize 
in the operation of a particular type of complex machine in order 
to earn higher wages, although in doing so, they run the risk of 
losing their all-round skill. 
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QUALIFICATIONS 


Mechanical interest and aptitude are the main personal quali- 
fications required, together with good eyesight and mental alertness. 
Since formal training may extend over a number of years, including 
evening classes or home study, the prospective machinist should be 
prepared to forego attractive wages in less skilled occupations 
in return for the long range goal of qualified craftsmanship. 


PREPARATION AND TRAINING 


The minimum education for young men proposing to become 
qualified machinists is considered to be complete public school. 
Many firms having formal plant training and apprenticeship 
programs demand at least two years of secondary school, preferably 
in shop subjects. It has been found that men with better than 
average education more readily adapt themselves to the changing 
requirements of technological progress. 


Prospective machinists now have the opportunity for consider- 
able preparation in the trade at the secondary school level. Many 
technical and vocational schools have machine shop equipment 
and offer practical and theoretical shop courses, including shop 
mathematics, physics, metallurgy, mechanical drawing, blueprint 
reading and machine shop practice. 


Apprenticeship 


The usual way to become a qualified machinist is through formal 
in-plant training or by serving an apprenticeship, lasting about 
four years. In British Columbia, Alberta and Newfoundland the 
machinist’s trade is regulated by a provincial apprenticeship 
program. In Nova Scotia and New Brunswick the trade is desig- 
nated for apprenticeship in certain companies. Many large plants 
in Canada have made their own provision for a continuing supply 
of qualified craftsmen by setting up well developed in-plant 
training programs. 


The training that apprentice machinists receive varies from 
plant to plant, although efforts are being made to standardize it 
so that qualifications will be more uniform throughout the trade. 
In some cases beginners may be expected to “‘pick up” the trade 
skills as they work around the shop. In other plants with organized 
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The apprentice learns from the journeyman. 


training plans, training will consist of practical instruction in 
each department of the shop under the guidance of qualified 
machinists and instructors. 


Apprentices usually start out by working in the tool and steel 
crib, learning the proper names of tools and supplies, how to 
operate power hack-saws and other equipment, and how to keep 
tool and stock records. They will be concerned with learning to read 
the blueprints and specifications used in the shop and they may 
even spend some time in the drafting office. They learn how to use 
precision measuring instruments such as micrometers and gauges, 
and to develop skill with hand tools for finishing and fitting. They 
become proficient with practice on the lathe and other machine 
tools, and learn the variety of uses to which they may be put, as 
well as their limitations. In time, apprentices learn how to plan 
individual jobs and to carry them through to completion in an 
efficient manner. 
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Those who train by apprenticeship may be required to increase 
their practical and theoretical knowledge by attending night 
classes at local technical schools. A number of useful home study 
courses are available to trainee machinists. Appendix A lists a 
few Canadian Vocational Correspondence Courses offered by 
provincial Departments of Education to all residents of Canada. 


During training, apprentices must gradually acquire a collection 
of hand tools and instruments. These amount to about $250.00 in 
value, more or less, and the firm may assist in their purchase. 


ENTRY 


Students leaving school to find their first job may apply to 
local offices of the National Employment Service, where they will 
be given every assistance in locating a suitable training situation. 
Students graduating from secondary schools. where they have 
received shop training may obtain assistance from the school 
placement officer. In provinces where the trade is designated for 
apprenticeship, local apprenticeship authorities should be in a 
position to advise prospective machinists regarding training 
opportunities. 


Many employers use the employment columns of daily news- 
papers to advertise their requirements for qualified machinists and 
apprentices. Job-seekers may also apply directly to employing 
firms, and employment leads can be located in the Yellow Pages 
of the telephone directory under “‘Machine Shops’’, “‘Machinery”’, 
*Steels;ete) 


Those intent on becoming well qualified machinists should 
select firms known to have good training programs. Application 
should be made as early as possible, since such firms generally 
have a waiting list. These firms are selective about taking on 
apprentices, preferring those with good educational background 
and vocational or technical school training. Some firms make it a 
practice to give preference to applicants who are recommended by 
their own employees, and it may be valuable, therefore, to have 
friends already in the trade. 


WORKING CONDITIONS 
Earnings 
Remuneration for qualified machinists and apprentices varies 


widely, depending on locality, type of industry and degree of 
proficiency and experience. 
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Table 1 — HOURLY WAGE RATES FOR MACHINISTS 
IN SELECTED INDUSTRIES, OCTOBER 1956 


Average Predominant Range 


Mining 
CSOs RSE CRON ae oie hit lok a ibehia sac. 1.47 1.25 — 1.55 
REE een irs ete s ek iy Ue ine, sss 1.98 1.75 — 2.15 
Metal Mining (Except Gold & Iron)..... 2.05 1.59 —2.33 
eyes Ba oh ed Sc Oe La: AP ee 1.49 1.40 — 1.66 
Manufacturing 
Food & Beverages 
Slaughtering & Meat Packing........... £292 1.59 — 2.21 
omaccos Cigars & Cigarettes,....5..... ue 1.88 —2.15 
Paper Products 
Paper, Boxes. a Containers... 22... kk ws 1.74 1.54—2.02 
Maintenance (Pulp & Paper)........... 2216 1.33 —2.32 © 
Iron & Steel Products 
POTICUILUTA TIMPICMENUS. vos ns ose as crs 1.66 1.25 —1.94 
Heating & Cooking Apparatus......... P20 1.16—2.02 
Household, Office & Store Machinery... 1.53 1.28 —1.81 
Peay ARUN ee trie ie ete cies: ee a Re aiaee ew a 1.88 1.30 — 2.41 
Machines sNoODp) PIOGUCIS...0.. 4k sa sais aa 1.76 1.40 —2.15 
DT ASIC MOOI a ioic tere 'ne oF eta e lad sie, dhe as 1.87 1.53 —2.22 
Special Industrial Machinery........... betes 1.28 — 2.10 
Prep any PrOnioc DLC iis hse sk ok eee pas 1.94 — 2.46 
Gee el IVE TOUUCT Sts y 5s Suiicaled ws nies oe OO 1.56 —2.02 
Transportation Equipment 
UCT APU OL SPOTS, Ripa suk COLA Gas 6 0 1.91 1.60 — 2.27 
BV PORLONEV CRICICR yaya a larsth de ons ala neces eres 2607 2.04 — 2.18 
*Motor Vehicle Parts & Accessories...... 2.04 1.81 —2.19 
Railroad & Rolling Stock Equipment.... 1.77 1.74—1.79 
SOU GINg wm Repairing... 5 vs 5 cis a's Wa 1.20 — 2.05 
Electrical Apparatus & Supplies 
Heavy Electrical Machinery & Equipment 1.89 1.47 —2.04 
Radio, Television & Other 
Pee ONIC, MOUIbMeNt ce, sis De aaa a 1.74 1.45 — 2.03 
ee ABTA ELC as vaca leat gan vias na bas orcs 1.67 1.25 — 2.09 
Miscellaneous 
irae © ODDEr. PYOMUCtS Ares > bes 0c age 1.47 — 2.13 
RR MEE OCU Sve stale. Gh aia ahh ie ae 8 aK 8 1.64 1.41 — 1.90 
Petroleum Refining & Products......... pas! 1.80 — 2.32 
pate, pi licalis: & Saltese ss \oa0 k eals ns 202 1.87 —2.21 
POUT AGL ae POWET sia glin bg eB om aveisie 8s 2.00 1.52 —2.25 


Source : Department of Labour, Ottawa, Wage Rates and Hours of Labour in Canada, 
October 1956. 
*Ontario only. 
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Generally speaking, apprentices in their first year receive 35 
to 40 per cent of the journeyman rate. This percentage is increased 
at regular intervals, subject to satisfactory progress, until by the 
final year they receive 80 to 90 per cent of the journeyman rate. 
The quality of training received should be regarded as more 
important than the initial earnings. 


The hourly wages quoted in Table | indicate what machin- 
ists earned in selected industries in Canada in 1956. Wage 
rates change rapidly. For current and local information readers are 
directed to inquire from local employers, union officials, or the 
National Employment Service. 


ADVANCEMENT 


After the apprentice has become a qualified machinist, advance- 
ment will depend largely on the direction of his skill, his preference 
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Some machinists become inspectors. 
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to specialize, and his ability to assume added responsibility and 
leadership. 


If he continues to develop his skill and craftsmanship, he may, 
with added training, become a tool maker or die maker and spe- 
cialize in making the cutting tools, jigs, fixtures, stamps and dies 
used in the various machining operations. Eventually he may 
assist engineers in tool design work. 


The machinist may also specialize in the operation of a single 
machine tool or in a special phase of machine shop work, such as 
set-up, lay-out or fitting. 


Those with leadership qualities and the ability to organize and 
direct the work of others may advance to leading hand, shop 
foreman, master mechanic and, for the able few, to plant super- 
intendent. Others may become inspectors and eventually chief of 
the inspection department. In the planning department there are 
opportunities to become methods analyst, time-study man or 
process analyst. 


RELATED OCCUPATIONS 


Training as a machinist opens up opportunities in many other 
fields, a few of which have been mentioned above. Other related 
trades are instrument maker, patternmaker or marine engineer. 


Those with the ability to impart knowledge to others may find 
satisfaction as instructors of the trade in technical or trade schools. 
Machinists with a flair for salesmanship may become represent- 
atives for firms supplying the machine trade. 


ADVANTAGES AND DISADVANTAGES 


By far the largest number of machinists is employed in the 
manufacturing industry, and they share in the benefits and dis- 
advantages associated with this sector of the economy. General 
working conditions, hours of work and wage rates have steadily 
improved. Health insurance schemes, holidays with pay and, in a 
few large plants, some form of guaranteed annual income, are 
some of the benefits that have resulted from union activity in 
manufacturing plants. Most employees are covered by Workmen’s 
Compensation and Unemployment Insurance schemes. 


Lay, pee 


The manufacturing industry is very sensitive to general eco- 
nomic conditions, however, and the combination of reduced 
consumer demand and large inventories results in cut-backs in 
production, with consequent lay-off of workers. 


Machine shop work is not particularly strenuous, although 
workers are required to be on their feet much of the working day. 
Most modern machine shops are equipped with cranes and hoists 
for lifting heavy metal parts, and power equipment is used for 
heavy assembly jobs. 


There are hazards involved in working with moving machinery, 
sharp cutting tools and heavy objects. Many plants employ a 
safety engineer whose job is to reduce to a minimum whatever 
hazards may develop. Protective clothing and equipment, such as 
goggles and steel-toed boots, and the use of rails, guards and other 
safety devices around machines, eliminate much of the danger of 
accident. 


Health may be affected by metallic or grinder dust, and by the 
noise of machinery. Working to fine tolerances on precision jobs 
may result in eyestrain. Employers, however, are taking more and 
more precautions to protect workers from the ill effects or injury 
resulting from dust, eyestrain, fatigue and accidents. 


Machinists are craftsmen whose skills are fundamental in an 
age of machinery, and they are thus one of a group of metal- 
workers without whom modern technology would be impossible. 
They may derive great satisfaction in carrying out precision work 
with machine and hand tools required to shape and fit the parts 
that keep the wheels of industry turning. 


ORGANIZATIONS 


Machinists may be members of their craft union, the Interna- 
tional Association of Machinists, or of industrial unions covering 
all the workers in a single plant or industry, such as the United 
Automobile Workers. 
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After discussing the work of Machine Operators, the mono- 
graph covers the trends and outlook for both groups. 
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The machine operator has his work set up by a machinist. 


MACHINE OPERATORS 
(Metal) 


NATURE OF THE WORK 


The machine operator is distinguished from the all-round 
machinist in the degree of skill and training required to do his job. 
The machine operator usually works under the direction of a 
machinist. He may work from blueprints or lay-outs, set up his 
machine for the required machining operations, adjust the feed 
and speed controls, and measure the work to make certain it 
meets specifications. He may know how to sharpen his cutting 
tools, and understand the machining qualities of various metals. 
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Indeed, the work of some machine operators may appear to be 
very much like that of the all-round machinist, except that it is 
limited to one type of machine. 

The work of the majority of machine operators consists of 
tending or feeding a single type of machine tool that has been set 
up by a more skilled worker. They may make simple adjustments 
and check for irregularities. A feature of machine operation is the 
repetitive nature of the work. 

Machine operators work with one of the many machines used 
in shops, such as engine and turret lathes, vertical and horizontal 
boring mills, milling machines, planers, shapers, drill presses, and 
precision grinders. They are often designated by the machine with 
which they work (e.g., milling-machine operator). 


QUALIFICATIONS 


An interest in and liking for machinery, a reasonably good 
physique, good eyesight and muscular co-ordination, and the 
ability to follow instructions, are necessary in this work. The 
noise and repetitive nature of much of the work may not be 
suitable for those of nervous or erratic temperament. The work 
usually requires the operator to stand and to have the use of both 
hands, although many physically handicapped persons have 
adapted themselves with prosthetic devices, often with dramatic 
results. Wartime experience demonstrated the suitability of women 
for many machine operation jobs. 


TRAINING 


Training is usually given on the job and varies with the type 
of machine and the degree of proficiency and responsibility expected 
of the worker. The skilled operator who is able to set up his 
machine and work independently may take one or two years to 
learn his job. Simple machine operation may only require a few 
days or weeks of training to reach efficiency. 

The shop courses in many vocational or technical schools, or 
Arts and Crafts schools in Quebec, may assist young people in 
preparing for this type of work. 


ENTRY 


Obtaining employment as a machine operator is similar to the 
method outlined for machinists. First-job seekers are advised to 
enlist the help of the local office of the National Employment 
Service. 


nee | | ea 


Employment as a machine operator is more casual than employ- 
ment as a machinist because of the great difference in the skill 
and training involved. The career aspect of employment is greater 
for machinists than for machine operators. 


ADVANCEMENT 


Machine operators may advance by becoming more highly 
skilled and efficient in the operation of one machine, or by learning 
to operate another, more complex, machine. They may advance 
_ to leading hands in charge of a small group of workers operating 
similar types of machines and eventually become foreman in 
charge of all operators in a department. 

Those who have taken employment as machine operator may 
eventually get the chance to train as apprentice machinist and the 
time spent as machine operator may be taken into consideration 
when the terms of apprenticeship are arranged. 


EARNINGS 


Generally, wages paid to machine operators are lower than 
those paid to qualified machinists in the same shop, although some 
operators working on a production basis may do better. 

Wage rates vary across the country, as well as from industry 
to industry. Table 2 gives the Canadian averages for certain 
groups of machine operators in selected industries. 


ADVANTAGES. AND DISADVANTAGES 


The chief advantages in machine operation are the relatively 
high rates of pay, including opportunity for overtime, and the 
relatively low training requirements. The social and economic 
advantages of employment in large establishments, which form a 
considerable proportion of all employers of this group, are worth 
consideration. Many of these firms have generous employee 
health and pension plans, paid vacations and recreational organi- 
zations. Workers are covered by Unemployment Insurance and 
Workmen’s Compensation. 

The major disadvantage of this type of work is the fluctuation 
in labour demand, which depends on the activity of heavy metal 
products manufacture. Machine operators are thus more likely 
to be laid off during retooling periods, or when production has 
temporarily exceeded demand. 
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TRENDS (Machinist and Machine Operators) 


Number in Occupation 


The number of machinists in Canada has shown a remarkable 
increase since 1931. It is estimated that in that year there were 
slightly more than 18,000. In 1941 there were approximately 
25,000 and by 1951, the Census indicated that the number had 
grown to about 31,000. This represents an increase of about 72 
per cent in the 20-year period, compared with an increase of about 
23.8 per cent in the male labour force over the same period. The 
number of machinists in industry has therefore increased three 
times as fast as the male labour force. 


Comparable figures are not available to show the growth of 
the number of machine operators during the period 1931-51. 
However, the Census of 1951 shows a total of 35,000. 


Women in the Occupation 


The number of female machinists is negligible. Wartime ex- 
perience has shown that women are readily adaptable to the 
operation of light production machines, however, and there were 
nearly 4,000 female machine operators (metal) in Canada in 1951. 


Age Groups 


There is a significant difference between the ages of machinists 
and machine operators, according to the 1951 Census. At that 
time 21 out of every 100 machine operators were in the 14-24 
age group. The comparable figure for machinists was 13 out of 
every 100. The greater number of young machine operators 
suggests that this type of work provides many entry jobs for 
younger workers, some of whom may later qualify as machinists. 


Industrial Distribution 


Although machinists and some machine operators are em- 
ployed in practically every industry, they are concentrated in 
manufacturing. In 1951 manufacturing employed 82 out of every 
100 machinists and 97 out of every 100 machine operators. The 
greatest concentrations were in the metal products industries, 
where machine operators outnumbered machinists nearly two to 
one. On the other hand, in non-metal manufacturing and all 
other industries machinists outnumbered the machine operators 
nearly five to one. 
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The Province of Ontario, being highly industrialized, accounts 
for 51.5 per cent of the machinists and 66.5 per cent of the machine 
operators in Canada; Quebec follows with 27.4 per cent and 23 
per cent respectively. 


Technological Change 


The series of inventions and discoveries that introduced the 
Industrial Revolution and, incidentally, the trades of machinist 
and machine operators, has continued through the years. The 
development of new tools, processes and materials has tended to 
change the skill requirements for many of the metal-working trades. 
It is only in the last 50 years, for example, that lathe work could 
be carried out with any high degree of accuracy. Prior to that much 
of the work had to be finished by a process of precision grinding. 
Improved presses and dies that make possible the use of sheet-metal 
for the fabrication of some parts that are normally machined is 
another example of a change that might affect production processes. 


Automation, which is a specialized aspect of technological 
change, may have a significant impact on the work of machinists 
and machine operators. The most important development in this 
regard is the application of automatic control devices for operating 
machine tools. 

Automatic control involves the use of cards or tape on which 
are punched coded instructions governing the length, direction 
and depth of cuts, dimensions, tolerances, selection of cutting 
tools and sequence of operations. All that is required then is to 
feed the card or tape into the electronic control device and the 
machine produces the part automatically, without human inter- 
vention. This type of automation is particularly suited to short- 
run job shop requirements because the machine can be readily 
switched from job to job, and the tapes and cards can be stored 
for future use. 


It is still too early to assess the ultimate effects of recent tech- 
nological change, particularly in the metal-working industries. It 
is expected that the effects of automatic equipment and production 
processes, if widely adopted, will be toward a proportionate 
reduction in the need for semi-skilled machine operators and an 
increase in the proportion of skilled maintenance workers, including 
machinists. 

Many machine operators will, of course, continue to be em- 
ployed, but it will be increasingly important for them to have a 
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The machinist may have to adapt to new production methods. 


strong sense of responsibility since they will be working with 
very complex and expensive machines. It may also be necessary 
for them to have at least a rudimentary knowledge of electronics, 
hydraulics and pneumatics in order to understand the operation 
of automatic devices. 

There are many factors that may limit the rapid or widespread 
adoption of automatic production, the main ones being the present 
high cost of automated equipment and the fact that automation 
can not be applied indiscriminately to any industry or industrial 
process.' 


© The question of technological change and its effect on employment is far too com- 
plex to be dealt with in this monograph. For a thought-provoking treatment of the 
subject the reader is directed to a report entitled Probable Effects of Increasing 
Mechanization In Industry, presented by the Canadian Labour Congress to the Royal 
ae on Canadian Economic Prospects. (Queen’s Printer, Ottawa, Canada. 
1.50) 

The preliminary results of a research program being carried on by the Depart- 
ment of Labour, Canada, in co-operation with other agencies, is contained in Report 
No. 2, Technological Changes and Skilled Manpower: Summary Report on_ the 
Electrical and Electronic Industry and the Heavy Machinery Industry, 1957. This 
report is available on request from the Economics and Research Branch, Depart- 
ment of Labour, Ottawa, Canada. 
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Outlook 


Machinists and machine operators are key workers in any 
economy based primarily on the use of metal products. The 
machinist’s skill will never become obsolete, although it may 
change in character. 


The number of establishments employing these workers has 
shown steady increase, and although employment has fluctuated 
sharply from time to time owing to business conditions, there is a 
substantial long-term growth. Because of the general economic 
expansion and increased industrialization expected in Canada for 
the next two decades, the demand for workers should remain 
high. 


It should be readily apparent to those who are considering this 
work as a vocation that the qualified machinist with a good 
academic background will be better prepared to adapt to changes 
in the trade than the one whose training 1s narrow and specialized. 
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FILMSTRIP 

The Department of Labour has collaborated with the National 
Film Board in producing the filmstrip Machine Shop Occupations, 
based on this monograph. It describes, with authentic pictures, 
the nature of the work, training, working conditions, employment 
outlook, and other aspects of the machining occupations. 


APPENDIX A 

A catalogue entitled Canadian Vocational Correspondence 
Courses, available on request from the Vocational Training Branch 
of the Department of Labour, Ottawa, lists 123 correspondence 
courses in a wide variety of vocational subjects. These courses 
are prepared by provincial Departments of Education and are 
available at low cost to all residents of Canada. Courses from 
Quebec are in French. The catalogue contains the following 
courses of interest to beginning tradesmen: 


No. 68. Machine Shop Practice I, Ontario—20 Lessons—Fee $10 (1954) 
Prerequisite Grade VIII Mathematics 
Prepared for —Tradesmen 
Content —This course on benchwork covers files, filing, polish- 
ing, layout tools and their use, drilling, tapping, 
grinding standard threads, soldering and brazing, 
riveting, hammer welds, elementary heat treating, 
hardening and tempering. 
For further information write to: 
The Director, 
Correspondence Branch, 
Department of Education, 
Toronto 5, Ontario. 


No. 42. Blueprint Reading, Quebec—15 Lessons—Fee $10 (1954) 
Prerequisite -—Grade IX or equivalent. 
Prepared for —-Tradesmen and general public. 
Content —This course is designed to teach machinists or those 
interested in mechanics how to read blueprints. 
For further information write to: 
The Director, 
Correspondence Course Bureau, 
506 St. Catherine Street East, 
Montreal 24, Quebec. 

No. 44. Blueprint Reading, Nova Scotia—20 Lessons—Fee $12 (1943) 
Prerequisite -—-Grade IX or Elementary Mathematics or equivalent. 
Prepared for —Tradesmen (Metal Trades). 

Content —This course is designed to teach mechanics how to 
read blueprints. 
For further information write to: 
The Supervisor, 
Correspondence Study Branch, 
Box 221, Halifax, N.S. 


LOCAL INFORMATION 
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“CANADIAN OCCUPATIONS”? SERIES 


Monographs and Pamphlets 


The monographs listed below, accompanied by pamphlets, except in the 
case of numbers 11, 12, 13, 39, 42 and 43 have been published to date. 


(1) Carpenter (10) Motor Vehicle Mechanic 
(2) Bricklayers and Stone-Masons (11) Optometrist 
(3) Plasterer (12) Social Worker 
(4) Painter _ ; (13) Lawyer 
(5) Plumber, Pipe Fitter and (14) Mining Occupations 
Steam Fitter (15) Foundry Workers 
(6) Sheet-Metal Worker (16) Technical Occupations in 
(7) Electrician i Radio and Electronics 
(8) Machinist and Machine (17) Forge Shop Occupations 
Operators (Metal) (18) Tool and Die Makers 
(9) Printing Trades (19) Railway Careers 
Careers in Natural Science and Engineering: (20-35, one booklet) 
_ (20) Agricultural Scientist (28) Chemical Engineer 
(21) Architect (29) Civil Engineer 
(22) Biologist (30) Electrical Engineer 
(23) Chemist (31) Forest Engineer and 
(24) Geologist Forest Scientist 
(25) Physicist (32) Mechanical Engineer 
(26) Aeronautical Engineer (33) Metallurgical Engineer 


(34) Mining Engineer 
(35) Petroleum Engineer 


(36) Hospital Workers (other (40) Occupations in the Aircraft 

than Professional) Manufacturing Industry 
(37) Draughtsman (41) Careers in Construction 
(38) Welder (42) Medical Laboratory Technologist 
(39) Careers in Home Economics (43) Careers in Meteorology 
Filmstrips 


The Department of Labour has prepared, to date, the following occupa- 
tional filmstrips in collaboration with the National Film Board. A manual 
has been prepared as an accompaniment to each filmstrip. These may be 
purchased from the National Film Board, Box 6100, Montreal, or from any one 
of its regional offices. 


Plumber, Pipefitter and Steamfitter 
Careers in the Engineering Profession 
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FOREWORD 


During recent years there has been a steadily increasing demand 
for Canadian occupational information. This demand comes from 
youth faced with the need of choosing an occupation and preparing 
for it; from parents, teachers and vocational guidance counsellors; 
from workers wishing to change their occupations; from employ- 
ment service officers; from personnel directors and union officials, 
and from other quarters. 


The “Canadian Occupations’”’ series of monographs is designed 
to help meet this demand. Each booklet describes, among other 
things, the nature of the occupation or group of occupations, 
entrance and training requirements, working conditions and 
employment outlook. 


Occupational information tends to become dated as a result 
of changes in economic conditions, industrial technology, wage 
and salary structure, etc. Revision of outdated publications is a 
regular feature of this series, and space is left in the last few pages 
of each monograph for recent changes and other local information 
concerning the occupation. 


This series has been prepared with the generous assistance of 
representatives of management, trade unions and professional 
associations. The co-operation of the Unemployment Insurance 
Commission, the Vocational Training Branch of the Department 
of Labour, and the Dominion Bureau of Statistics is gratefully 
acknowledged. 


The present monograph was revised and written by William 
Allison, Chief of the Occupational Analysis Section. Acknow- 
ledgment is extended to Canadair Limited for illustrations, and 
to the International Association of Machinists for assistance in 
checking the textual material. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


October 1959. 
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Machine shops are basic to modern industry. 


HISTORY AND IMPORTANCE 


We need only to look around us to appreciate the importance 
of metal products in our daily lives. Automobiles, locomotives, 
household appliances and utensils, engines, machines and tools 
of all kinds are composed mainly of shaped metal parts. Further- 
more, practically all non-metal goods are manufactured by ma- 
chines that are made of metal. Metal-working is thus an essential 
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part of modern industry, and calls for the skills of a variety of 
metal-working craftsmen, including machinists and machine 
operators. 


The shaping of metals for his own use was one of man’s early 
problems. The hammering of soft copper into useful articles 
marked the beginning of his metal-working activity. The alloying 
of copper with tin to make bronze involved the use of heat and led 
to the development of the forge, in which heated metal is pounded 
into shape. Another early method of shaping metal consisted of 
pouring the molten metal into moulds to make castings. This led 
to the foundry processes. When man learned how to grind and cut 
metals to desired shapes, the trade of the metal machinist was born. 


Early methods of grinding and filing metals were laborious and 
crude, but several important inventions were to change metal 
shaping and assembly methods. These ushered in the Industrial 
Revolution of the 18th century and the remarkable developments 
in manufacturing that were to follow. 


The harnessing of steam power by James Watt provided the 
continuous force needed to rotate a piece of metal stock against a 
hard cutting tool. The invention of the slide rest by Henry Maud- 
sley, and its application to other machines besides the lathe, 
solved the problem of cutting metal into straight line, flat-surface, 
circular, cylindrical, conical and spherical shapes. This made it 
possible to produce the shapes for individual parts of machinery 
with a degree of ease, accuracy and speed not matched by the hand 
of the most skilled craftsman. 


The third great stride toward modern production methods was 
contributed by Eli Whitney, an American better known, perhaps, 
for his invention of the cotton gin. Up until the turn of the 19th 
century, manufacturing was largely on a “‘job’’ basis, in which a 
skilled craftsman made and fitted individual parts, and assembled 
them to make the finished product. From his experience in making 
the cotton gin, Whitney conceived the idea of making inter- 
changeable parts for muskets, which were needed in large numbers. 
This process made it possible to subdivide the work, a number of 
craftsmen turning out large numbers of individual parts, each 
identical to its mates. Muskets of standardized pattern, with inter- 
changeable parts, could thus be made up in quantity. This marked 
the beginning of mass production, a process later to be refined by 
Henry Ford in the manufacture of low-priced automobiles. 
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Technological developments such as these had an important 
effect on the metal-working crafts. Before the subdivision of 
labour, a skilled craftsman was required to undertake, from start 
to finish, the manufacture of a product. The introduction of 
specialized machines to carry out individual steps of production 
permitted the employment of machine operators skilled only in one 
operation. 


Skilled metal-working craftsmen are concentrated in highly 
industrialized countries, and Canada is relatively young as an 
industrial power. Entering the 20th century as a predominantly 
agricultural country, Canada emerged from World War II with 
the emphasis changing to industry, particularly manufacturing. 
This shift has resulted in an increased demand for craftsmen 
skilled in industrial processes, especially machinists and metal- 
working machine operators. 


FIELD OF WORK 


Machinists and machine operators work in machine shops, 
situated wherever mechanized industry has become established. 
Machine shops may be classified roughly into three different types, 
according to function—job or custom machine shops, production 
machine shops and machine repair shops—although the demarcation 
is not always clear, and there is often some overlap in function. 


Job Machine Shops are most versatile, since they are capable of 
doing practically any type of metal machining within the limits of 
their equipment, including repair work. Their main function is to 
produce limited quantities (one to a few thousand) of a wide 
variety of metal parts made to the specific requirements of cus- 
tomers. They are located wherever a sufficient concentration of 
industry warrants their existence. 


Owing to the wide variety of work in job or custom machine 
shops, it is to be expected that a considerable proportion of the 
staff would be skilled all-round machinists, capable of carrying 
out any type of machining likely to be required. Since production 
does not ordinarily run to large numbers, there is less need for the 
machine operator. 


Production Machine Shops are usually the main departments of 
companies manufacturing large quantities of hard consumer goods, 
such as automobiles, aircraft, household appliances, typewriters, 
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military weapons and the like. Production shops are situated main- 
ly in large industrial centres, such as Toronto, Hamilton, and 
Montreal, or in towns where a large manufacturing plant provides 
the main source of employment. 


The large proportion of workers in these shops are machine 
operators, although highly skilled all-round and specialist ma- 
chinists and other technical workers are required to plan, organize 
and set up the production processes. 


Machine Repair Shops are usually attached to any factory or 
establishment where the need for maintenance and repair to 
machinery warrants the employment of one or more machinists to 
carry out such work. These shops are usually located within a 
factory or power plant, and may vary in size from a corner in the 
engine room to separate, well equipped departments. The nature 
of the work requires versatile, all-round machinists and mechanics. 
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The machinist is a skilled craftsman. 
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MACHINIST 


NATURE OF THE WORK 


The all-round machinist is a highly skilled craftsman who makes 
or repairs parts for metal machinery and equipment, using a variety 
of hand and machine tools. Two outstanding characteristics of the 
machinist’s work are the wide variety of operations that he is 
required to carry out, and the high degree of accuracy (tolerance) 
to which he must work. 


He operates all the standard metal-working machine tools, such 
as the drill press, engine lathe, boring machine, milling machine, 
grinder, planer and shaper, and power hack-saw, in addition to 
any machines designed for special operations. He also uses a 
number of hand tools, including scrapers, files, scribers, micro- 
meters and calipers. He finishes machine parts, and fits and as- 
sembles them. 


The machinist’s work requires a thorough knowledge of blue- 
print reading and job specifications, shop mathematics, machine 
shop practice, working properties of commonly used metals, 
heat treatment methods, and the use of standard bolts, threads 
and screws. 


Specialist Machinists 


Although the well qualified machinist is capable of carrying 
out all the operations in planning, marking out, setting up and 
fitting any project, many machinists—particularly those in produc- 
tion shops—specialize in one phase of the work. The set-up man, 
for example, may be assigned to a number of machines on which 
he sets up the cutting tools and adjusts the controls. After making 
a test run and checking the results, he turns the machine over to an 
operator to make the production run. The /ay-out man, using tem- 
plates, or measuring from base lines, makes marks on the metal 
stock before it is machined to guide the machine operator. 


It is not uncommon for fully qualified machinists to specialize 
in the operation of a particular type of complex machine in order 
to earn higher wages, although in doing so, they run the risk of 
losing their all-round skill. 
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QUALIFICATIONS 


Mechanical interest and aptitude are the main personal quali- 
fications required, together with good eyesight and mental alertness. 
Since formal training may extend over a number of years, including 
evening classes or home study, the prospective machinist should be 
prepared to forego attractive wages in less skilled occupations 
in return for the long range goal of qualified craftsmanship. 


PREPARATION AND TRAINING 


The minimum education for young men proposing to become 
qualified machinists is considered to be complete public school. 
Many firms having formal plant training and apprenticeship 
programs demand at least two years of secondary school, preferably 
in shop subjects. It has been found that men with better than 
average education more readily adapt themselves to the changing 
requirements of technological progress. 


Prospective machinists now have the opportunity for consider- 
able preparation in the trade at the secondary school level. Many 
technical and vocational schools have machine shop equipment 
and offer practical and theoretical shop courses, including shop 
mathematics, physics, metallurgy, mechanical drawing, blueprint 
reading and machine shop practice. 


Apprenticeship 


The usual way to become a qualified machinist is through formal 
in-plant training or by serving an apprenticeship, lasting about 
four years. In British Columbia, Alberta and Newfoundland the 
machinist’s trade is regulated by a provincial apprenticeship 
program. In Nova Scotia and New Brunswick the trade is desig- 
nated for apprenticeship in certain companies. Many large plants 
in Canada have made their own provision for a continuing supply 
of qualified craftsmen by setting up well developed in-plant 
training programs, 


The training that apprentice machinists receive varies from 
plant to plant, although efforts are being made to standardize it 
so that qualifications will be more uniform throughout the trade. 
In some cases beginners may be expected to “‘pick up” the trade 
skills as they work around the shop. In other plants with organized 
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The apprentice learns from the journeyman. 


training plans, training will consist of practical instruction in 
each department of the shop under the guidance of qualified 
machinists and instructors. 


Apprentices usually start out by working in the tool and steel 
crib, learning the proper names of tools and supplies, how to 
operate power hack-saws and other equipment, and how to keep 
tool and stock records. They will be concerned with learning to read 
the blueprints and specifications used in the shop and they may 
even spend some time in the drafting office. They learn how to use 
precision measuring instruments such as micrometers and gauges, 
and to develop skill with hand tools for finishing and fitting. They 
become proficient with practice on the lathe and other machine 
tools, and learn the variety of uses to which they may be put, as 
well as their limitations. In time, apprentices learn how to plan 
individual jobs and to carry them through to completion in an 
efficient manner. 
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Those who train by apprenticeship may be required to increase 
their practical and theoretical knowledge by attending night 
classes at local technical schools. A number of useful home study 
courses are available to trainee machinists. Appendix A lists a 
few Canadian Vocational Correspondence Courses offered by 
provincial Departments of Education to all residents of Canada. 


During training, apprentices must gradually acquire a collection 
of hand tools and instruments. These amount to about $250.00 in 
value, more or less, and the firm may assist in their purchase. 


ENTRY 


Students leaving school to find their first job may apply to 
local offices of the National Employment Service, where they will 
be given every assistance in locating a suitable training situation. 
Students graduating from secondary schools where they have 
received shop training may obtain assistance from the school 
placement officer. In provinces where the trade is designated for 
apprenticeship, local apprenticeship authorities should be in a 
position to advise prospective machinists regarding training 
opportunities. 


Many employers use the employment columns of daily news- 
papers to advertise their requirements for qualified machinists and 
apprentices. Job-seekers may also apply directly to employing 
firms, and employment leads can be located in the Yellow Pages 
of the telephone directory under ‘“‘Machine Shops’’, ““Machinery’’, 
cpteelsaetcs 


Those intent on becoming well qualified machinists should 
select firms known to have good training programs. Application 
should be made as early as possible, since such firms generally 
have a waiting list. These firms are selective about taking on 
apprentices, preferring those with good educational background 
and vocational or technical school training. Some firms make it a 
practice to give preference to applicants who are recommended by 
their own employees, and it may be valuable, therefore, to have 
friends already in the trade. 


WORKING CONDITIONS 
Earnings 

Remuneration for qualified machinists and apprentices varies 
widely, depending on locality, type of industry and degree of 
proficiency and experience. 
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Table 1 — HOURLY WAGE RATES FOR MACHINISTS 
IN SELECTED INDUSTRIES, OCTOBER 1958 


Average Predominant Range 


Mining 
REET Gye Sat Glia, cath non, cus OE Pe ei ass S53 1.38 — 1.67 
Bae, eeer ere mes Fr dats gids Mee RS a solid 8 a av ays Zest 2.11 — 2.62 
Metal Mining (Except Gold & Iron).. 2.28 1.72 — 2.67 
(COO Lei eS a ae a (per day) 137.59 12.98 — 16.00 
Manufacturing 
Tooacco, Cigars ‘& Cigarettes............. Zee 2.02 — 2.35 
Paper Products 
MADCE BOXKes <c CONtAINETS... 1.0.0.6. cbse sso 2501 1.81 — 2.13 
Maintenance (Pulp & Paper)........... PPK: 1.40: 2554 
Iron & Steel Products 
Prericultural tmplements.)....5 6.0.3.5. 2.00 1.64 — 2.13 
Household, Office & Store Machinery... 1.83 1.65 — 2.20 
COU OOS ITS ces 2.09 1.45 — 2.56 
Miacuine OnOD Products.......i68s5 6. + 1.92 1.50 — 2.45 
(NALS Le ra) I eo 2.01 1.80 — 2.15 
MAISEUI Al IVIACHINETY «4.5 01. o's oe soe oes 191 1.45 — 2.50 
PEMPIATY ANTON IOC OUCCL ein so oss 0 5 so cde oe 222 2535 —— 2,62 
BCPE NCL AIIETOOUCISs pres 65 sche sicie see's 2.00 1.75 s2.22 
Transportation Equipment 
OD TEESE ECG) Sg Se 2.08 1.80 — 2.41 
erty CIICIOS fog sis vs a bn cea esie es 2.28 2.16 — 2.34 
*Motor Vehicle Parts & Accessories...... 2019 2.00 — 2.34 
MEU AVEROUING OtOCK os. cis seas o's ass 1.90 1.84 — 2.03 
Sapbuilding & Repairing...........0+. 1.89 1.55 — 2.40 
Electrical Apparatus & Supplies 
Heavy Electrical Machinery & Equipment 2.05 1.88 — 2.37 
Radio, Television & Other 
PICCONIC EQUIPMENT, oh. sc ee wees ose 1.90 1.71 — 2.20 
UHURU CIE URC 2 RS 2-05 1.62 — 2.44 
Miscellaneous 
SSG) Lea aS ON ee 1.79 1.50 — 2.15 
Petroleum Refining & Products......... 2.43 2.27 — 2.48 
PCRS A IRONIS OL OBIS. ie cis cee doe dine ve ot 1.98 — 2.42 


Source : Department of Labour, Ottawa, Wage Rates and Hours of Labour in Canada, 
October 1958. 
*Ontario only. 
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Generally speaking, apprentices in their first year receive 35 
to 40 per cent of the journeyman rate. This percentage is increased 
at regular intervals, subject to satisfactory progress, until by the 
final year they receive 80 to 90 per cent of the journeyman rate. 
The quality of training received should be regarded as more 
important than the initial earnings. 


The hourly wages quoted in Table 1 indicate what machin- 
ists earned in selected industries in Canada in 1958. Wage 
rates change rapidly. For current and local information readers are 
directed to inquire from local employers, union officials, or the 
National Employment Service. 


ADVANCEMENT 


After the apprentice has become a qualified machinist, advance- 
ment will depend largely on the direction of his skill, his preference 
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Some machinists become inspectors. 
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to specialize, and his ability to assume added responsibility and 
leadership. 


If he continues to develop his skill and craftsmanship, he may, 
with added training, become a tool maker or die maker and spe- 
cialize in making the cutting tools, jigs, fixtures, stamps and dies 
used in the various machining operations. Eventually he may 
assist engineers in tool design work. 


The machinist may also specialize in the operation of a single 
machine tool or in a special phase of machine shop work, such as 
set-up, lay-out or fitting. 


Those with leadership qualities and the ability to organize and 
direct the work of others may advance to leading hand, shop 
foreman, master mechanic and, for the able few, to plant super- 
intendent. Others may become inspectors and eventually chief of 
the inspection department. In the planning department there are 
opportunities to become methods analyst, time-study man or 
process analyst. 


RELATED OCCUPATIONS 


Training as a machinist opens up opportunities in many other 
fields, a few of which have been mentioned above. Other related 
trades are instrument maker, patternmaker or marine engineer. 


Those with the ability to impart knowledge to others may find 
satisfaction as instructors of the trade in technical or trade schools. 
Machinists with a flair for salesmanship may become represent- 
atives for firms supplying the machine trade. 


ADVANTAGES AND DISADVANTAGES 


By far the largest number of machinists is employed in the 
manufacturing industry, and they share in the benefits and dis- 
advantages associated with this sector of the economy. General 
working conditions, hours of work and wage rates have steadily 
improved. Health insurance schemes, holidays with pay and, in a 
few large plants, some form of guaranteed annual income, are 
some of the benefits that have resulted from union activity in 
manufacturing plants. Most employees are covered by Workmen’s 
Compensation and Unemployment Insurance schemes. 
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The manufacturing industry is very sensitive to general eco- 
nomic conditions, however, and the combination of reduced 
consumer demand and large inventories results in cut-backs in 
production, with consequent lay-off of workers. 


Machine shop work is not particularly strenuous, although 
workers are required to be on their feet much of the working day. 
Most modern machine shops are equipped with cranes and hoists 
for lifting heavy metal parts, and power equipment is used for 
heavy assembly jobs. 


There are hazards involved in working with moving machinery, 
sharp cutting tools and heavy objects. Many plants employ a 
safety engineer whose job is to reduce to a minimum whatever 
hazards may develop. Protective clothing and equipment, such as 
goggles and steel-toed boots, and the use of rails, guards and other 
safety devices around machines, eliminate much of the danger of 
accident. 


Health may be affected by metallic or grinder dust, and by the 
noise of machinery. Working to fine tolerances on precision jobs 
may result in eyestrain. Employers, however, are taking more and 
more precautions to protect workers from the ill effects or injury 
resulting from dust, eyestrain, fatigue and accidents. 


Machinists are craftsmen whose skills are fundamental in an 
age of machinery, and they are thus one of a group of metal- 
workers without whom modern technology would be impossible. 
They may derive great satisfaction in carrying out precision work 
with machine and hand tools required to shape and fit the parts 
that keep the wheels of industry turning. 


ORGANIZATIONS 


Machinists may be members of their craft union, the Interna- 
tional Association of Machinists, or of industrial unions covering 
all the workers in a single plant or industry, such as the United 
Automobile Workers. 
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After discussing the work of Machine Operators, the mono- 
graph covers the trends and outlook for both groups. 
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Photo: N.F.B. 
The machine operator has his work set up by a machinist. 


MACHINE OPERATORS 
(Metal) 


NATURE OF THE WORK 


The machine operator is distinguished from the all-round 
machinist in the degree of skill and training required to do his job. 
The machine operator usually works under the direction of a 
machinist. He may work from blueprints or lay-outs, set up his 
machine for the required machining operations, adjust the feed 
and speed controls, and measure the work to make certain it 
meets specifications. He may know how to sharpen his cutting 
tools, and understand the machining qualities of various metals. 


Indeed, the work of some machine operators may appear to be 
very much like that of the all-round machinist, except that it is 
limited to one type of machine. 

The work of the majority of machine operators consists of 
tending or feeding a single type of machine tool that has been set 
up by a more skilled worker. They may make simple adjustments 
and check for irregularities. A feature of machine operation is the 
repetitive nature of the work. 

Machine operators work with one of the many machines used 
in shops, such as engine and turret lathes, vertical and horizontal 
boring mills, milling machines, planers, shapers, drill presses, and 
precision grinders. They are often designated by the machine with 
which they work (e.g., milling-machine operator). 


QUALIFICATIONS 


An interest in and liking for machinery, a reasonably good 
physique, good eyesight and muscular co-ordination, and the 
ability to follow instructions, are necessary in this work. The 
noise and repetitive nature of much of the work may not be 
suitable for those of nervous or erratic temperament. The work 
usually requires the operator to stand and to have the use of both 
hands, although many physically handicapped persons have 
adapted themselves with prosthetic devices, often with dramatic 
results. Wartime experience demonstrated the suitability of women 
for many machine operation jobs. 


TRAINING 


Training is usually given on the job and varies with the type 
of machine and the degree of proficiency and responsibility expected 
of the worker. The skilled operator who is able to set up his 
machine and work independently may take one or two years to 
learn his job. Simple machine operation may only require a few 
days or weeks of training to reach efficiency. 

The shop courses in many vocational or technical schools, or 
Arts and Crafts schools in Quebec, may assist young people in 
preparing for this type of work. 


ENTRY 

Obtaining employment as a machine operator is similar to the 
method outlined for machinists. First-job seekers are advised to 
enlist the help of the local office of the National Employment 
Service. 
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Employment as a machine operator is more casual than employ- 
ment as a machinist because of the great difference in the skill 
and training involved. The career aspect of employment is greater 
for machinists than for machine operators. 


ADVANCEMENT 


Machine operators may advance by becoming more highly 
skilled and efficient in the operation of one machine, or by learning 
to operate another, more complex, machine. They may advance 
to leading hands in charge of a small group of workers operating 
similar types of machines and eventually become foreman in 
charge of all operators in a department. 

Those who have taken employment as machine operator may 
eventually get the chance to train as apprentice machinist and the 
time spent as machine operator may be taken into consideration 
when the terms of apprenticeship are arranged. 


EARNINGS 


Generally, wages paid to machine operators are lower than 
those paid to qualified machinists in the same shop, although some 
operators working on a production basis may do better. 

Wage rates vary across the country, as well as from industry 
to industry. Table 2 gives the Canadian averages for certain 
groups of machine operators in selected industries. 


ADVANTAGES AND DISADVANTAGES 


The chief advantages in machine operation are the relatively 
high rates of pay, including opportunity for overtime, and the 
relatively low training requirements. The social and economic 
advantages of employment in large establishments, which form a 
considerable proportion of all employers of this group, are worth 
consideration. Many of these firms have generous employee 
health and pension plans, paid vacations and recreational organi- 
zations. Workers are covered by Unemployment Insurance and 
Workmen’s Compensation. 

The major disadvantage of this type of work is the fluctuation 
in labour demand, which depends on the activity of heavy metal 
products manufacture. Machine operators are thus more likely 
to be laid off during retooling periods, or when production has 
temporarily exceeded demand. 
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TRENDS (Machinist and Machine Operators) 


Number in Occupation 


The number of machinists in Canada has shown a remarkable 
increase since 1931. It is estimated that in that year there were 
slightly more than 18,000. In 1941 there were approximately 
25,000 and by 1951, the Census indicated that the number had 
grown to about 31,000. This represents an increase of about 72 
per cent in the 20-year period, compared with an increase of about 
23.8 per cent in the male labour force over the same period. The 
number of machinists in industry has therefore increased three 
times as fast as the male labour force. 


Comparable figures are not available to show the growth of 
the number of machine operators during the period 1931-51. 
However, the Census of 1951 shows a total of 35,000. 


Women in the Occupation 


The number of female machinists is negligible. Wartime ex- 
perience has shown that women are readily adaptable to the 
operation of light production machines, however, and there were 
nearly 4,000 female machine operators (metal) in Canada in 1951. 


Age Groups 


There is a significant difference between the ages of machinists 
and machine operators, according to the 1951 Census. At that 
time 21 out of every 100 machine operators were in the 14-24 
age group. The comparable figure for machinists was 13 out of 
every 100. The greater number of young machine operators 
suggests that this type of work provides many entry jobs for 
younger workers, some of whom may later qualify as machinists. 


Industrial Distribution 


Although machinists and some machine operators are em- 
ployed in practically every industry, they are concentrated in 
manufacturing. In 1951 manufacturing employed 82 out of every 
100 machinists and 97 out of every 100 machine operators. The 
greatest concentrations were in the metal products industries, 
where machine operators outnumbered machinists nearly two to 
one. On the other hand, in non-metal manufacturing and all 
other industries machinists outnumbered the machine operators 
nearly five to one. 
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The Province of Ontario, being highly industrialized, accounts 
for 51.5 per cent of the machinists and 66.5 per cent of the machine 
operators in Canada; Quebec follows with 27.4 per cent and 23 
per cent respectively. 


Technological Change 


The series of inventions and discoveries that introduced the 
Industrial Revolution and, incidentally, the trades of machinist 
and machine operators, has continued through the years. The 
development of new tools, processes and materials has tended to 
change the skill requirements for many of the metal-working trades. 
It is only in the last 50 years, for example, that lathe work could 
be carried out with any high degree of accuracy. Prior to that much 
of the work had to be finished by a process of precision grinding. 
Improved presses and dies that make possible the use of sheet-metal 
for the fabrication of some parts that are normally machined is 
another example of a change that might affect production processes. 


Automation, which is a specialized aspect of technological 
change, may have a significant impact on the work of machinists 
and machine operators. The most important development in this 
regard is the application of automatic control devices for operating 
machine tools. 

Automatic control involves the use of cards or tape on which 
are punched coded instructions governing the length, direction 
and depth of cuts, dimensions, tolerances, selection of cutting 
tools and sequence of operations. All that is required then is to 
feed the card or tape into the electronic control device and the 
machine produces the part automatically, without human inter- 
vention. This type of automation is particularly suited to short- 
run job shop requirements because the machine can be readily 
switched from job to job, and the tapes and cards can be stored 
for future use. 


It is still too early to assess the ultimate effects of recent tech- 
nological change, particularly in the metal-working industries. It 
is expected that the effects of automatic equipment and production 
processes, if widely adopted, will be toward a proportionate 
reduction in the need for semi-skilled machine operators and an 
increase in the proportion of skilled maintenance workers, including 
machinists. 

Many machine operators will, of course, continue to be em- 
ployed, but it will be increasingly important for them to have a 
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Photo: N.F.B. 
The machinist may have to adapt to new production methods. 


strong sense of responsibility since they will be working with 
very complex and expensive machines. It may also be necessary 
for them to have at least a rudimentary knowledge of electronics, 
hydraulics and pneumatics in order to understand the operation 
of automatic devices. 

There are many factors that may limit the rapid or widespread 
adoption of automatic production, the main ones being the present 
high cost of automated equipment and the fact that automation 
can not be applied indiscriminately to any industry or industrial 
process.' 


“4 The question of technological change and its effect on employment is far too com- 
plex to be dealt with in this monograph. For a thought-provoking treatment of the 
subject the reader is directed to a report entitled Probable Effects of Increasing 
Mechanization In Industry, presented by the Canadian Labour Congress to the Royal 
ca on Canadian Economic Prospects. (Queen’s Printer, Ottawa, Canada. 

1.50) 

The preliminary results of a research program being carried on by the Depart- 
ment of Labour, Canada, in co-operation with other agencies, is contained in Report 
No. 2, Technological Changes and Skilled Manpower: Summary Report on_the 
Electrical and Electronic Industry and the Heavy Machinery Industry, 1957. This 
report is available on request from the Economics and Research Branch, Depart- 
ment of Labour, Ottawa, Canada. 
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Outlook 


Machinists and machine operators are key workers in any 
economy based primarily on the use of metal products. The 
machinist’s skill will never become obsolete, although it may 
change in character. 


The number of establishments employing these workers has 
shown steady increase, and although employment has fluctuated 
sharply from time to time owing to business conditions, there is a 
substantial long-term growth. Because of the general economic 
expansion and increased industrialization expected in Canada for 
the next two decades, the demand for workers should remain 
high. 


It should be readily apparent to those who are considering this 
work as a vocation that the qualified machinist with a good 
academic background will be better prepared to adapt to changes 
in the trade than the one whose training is narrow and specialized. 


REFERENCES 


U.S. Department of Labor, The Occupational Outlook Hand- 
book, 1957, *““Machining Occupations’. 


Canadian Labour Congress report to the Royal Commission 
on Canada’s Economic Prospects, Probable Effects of Increasing 
Mechanization in Industry, 1956. 


The Guidance Centre, University of Toronto, monograph, 
Machinist, 1956. 


Yates, R. F., Young Men and Machines, Dodd, Mead and 
Company, New York, 1949. 


PERIODICALS 


Canadian Machinery and Manufacturing News, (Monthly), 
481 University Avenue, Toronto. 


The American Machinist (Monthly), McGraw-Hill Publishing 
Company, Inc., New York. 


ns» Ee 


FILMSTRIP 


The Department of Labour has collaborated with the National 
Film Board in producing the filmstrip Machine Shop Occupations, 
based on this monograph. It describes, with authentic pictures, 
the nature of the work, training, working conditions, employment 
outlook, and other aspects of the machining occupations. 


APPENDIX A 


A catalogue entitled Canadian Vocational Correspondence 
Courses, available on request from the Vocational Training Branch 
of the Department of Labour, Ottawa, lists 108 correspondence 
courses in a wide variety of vocational subjects. These courses 
are prepared by provincial Departments of Education and are 
available at low cost to all residents of Canada. Courses from 
Quebec are in French. The catalogue contains the following 
courses of interest to beginning tradesmen: 


Machine Shop Practice I, Ontario — 20 Lessons — Fee $10 
Prerequisite — Grade VIII Mathematics 


Machine Shop Practice II, Ontario — 20 Lessons — Fee $10 
Prerequisite — Grade VIII Mathematics 


Elementary Mathematics, N.S. — 20 Lessons — Fee $14 
Prerequisite — Grade III or equivalent 


Advanced Shop Mathematics, N.S. — 20 Lessons — Fee $14 
Prerequisite — Grade IX or Elementary Mathematics or equivalent. 


Blueprint Reading, N.S. — 20 Lessons — Fee $14 
Prerequisite — Grade IX or Elementary Mathematics or equivalent. 


Lecture de plans (éléments), (P.Q.) — 15 Lessons — Fee $15 
Prerequisite — Grade IX or equivalent. 


For further information write to: 


Correspondence Courses Branch, 
Department of Education, 

206 Huron Street, 

Toronto 5, Ontario. 


Correspondence Study Branch, 
Box 1650, Halifax, N.S. 


Service des Cours par correspondance, 
506 est, rue Sainte-Catherine, 
Montréal 24, (P.Q.). 
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The Department of Labour has prepared, to date, the following occupa- 
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has been prepared as an accompaniment to each filmstrip, These may be 
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FOREWORD 


During recent years there has been a steadily increasing demand 
for Canadian occupational information. The demand comes from 
young people faced with the need of choosing an occupation and 
preparing for it; from ‘parents, teachers and vocational guidance 
counsellors; from workers wishing to change their occupations; 
from employment service officers; from personnel directors and 
union officials; from prospective immigrants to Canada and from 
other quarters. 


THE CANADIAN OCCUPATIONS series of monographs is designed 
to help meet this demand. Each booklet describes, among other 
things, the nature of the occupation or groups of occupations, 
entrance and training requirements, working conditions and em- 
ployment outlook. 


The series has been prepared with the generous assistance of 
representatives of management, trade unions and _ professional 
associations. The co-operation of the Unemployment Insurance 
Commission, the Technical and Vocational Training Branch of 
the Department of Labour, and the Dominion Bureau of Statistics 
is gratefully acknowledged. 

Occupational information tends to become dated as a result of 
changes in economic conditions, in industrial technology and in 
wage and salary structure. Revision of outdated publications is a 
regular feature of the series. 

This booklet was prepared and written for the Manpower Re- 
sources Division by Alvin E. Styles and William Coe under the 
direction of William Allison, Head of the Occupational Analysis 
Section. 

The branch is greatly indebted to the many organizations and 
companies whose assistance made this monograph possible. 


J. P: FRANCIS, 
Director, 
Economics and Research Branch, 
Department of Labour. 
January 1964 
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METAL WORKING OCCUPATIONS 
HISTORY AND IMPORTANCE 


Even the most casual observer will hardly have failed to notice 
the effects of metals on our daily lives. The food we eat, the clothes 
we wear, our furniture, all are processed on machines made of 
metals. Indeed it would be difficult to find any item which did not 
rely on metal in one form or another; power generation, transport- 
ation and building construction, on which all other industries de- 
pend, are themselves possible only through the use of metal 
machinery. 


But on turning back the pages of history we find that metal 
working commenced when some long-forgotten Stone Age man 
accidentally discovered iron in the ashes of a fire built against a 
red paint rock. When it was discovered that this metal could be 
sharpened with a rough stone into perhaps a spear point, the first 
metal worker was in business. 


Down through the centuries, many discoveries were made and 
there was a constant interchange between new materials, methods 
and appliances. To these were added improvements in simple de- 
vices especially those involving leverage and rotary movement. 
Further progress came with increased knowledge of mechanical 
principles and natural forces and the ability to produce large quan- 
tities of metals and ways of working them; thus, alloying, large- 
scale smelting, casting, forging, welding and other techniques 
evolved. 


The great inventions which distinguished the 18th and 19th 
centuries created a new society: development of the steam engine 
provided vast amounts of power to replace the laborious and time- 
consuming methods of the hand workers; and with the coming of 
power machines, the seat of the industry was to move from small, 
craftsman-operated shops to a new centre — the metal-working 
plant or factory. 


Of greatest importance was the effect on the workers. Up to this 
time, they had been required to undertake design, material selec- 
tion, toolmaking, heat treatments and so on, as well as the actual 
shaping and cutting of metal. Machines and mechanisms demanded 
by the 19th century Industrial Revolution were so complex that 
division of metal working techniques became inevitable; for ex- 
ample, the smith and millwright were no longer competent to design 
and construct the intricate factory machinery and consequently 
engineers made their appearance. The increasing complexity of 
metal working demanded also greater knowledge of specific skills 
and a group called technicians emerged to specialize in, perhaps, 
drafting, tool design, heat treatments or planning. 


On the Canadian scene the full effects of these changes were not 
to be felt until later; various industries develop at different times 
in different nations since they arise as needs demand. The black- 
smith’s shop had been the main site of metal working. Here were 
made simple implements to clear and defend the land, grow food 
and build habitations, the first tasks of the pioneers; products re- 
quiring the skills developed during the Industrial Revolution were 
usually imported. Some developments however were taking place: 
deposits of bog iron around Trois Riviéres were to spark off a 
thriving local industry to cast sugar pots and weapons of war; 
settlers around Olinda, Ontario were also using bog iron to make 
their pots, stoves and potash kilns by 1830. 


Canada’s entry into the metal manufacturing field can perhaps 
be dated from the 1850’s when there were vast demands for rail- 
way equipment and for agricultural implements to plow the now- 
accessible plains of the West. Many metal working plants opened 
up: plows, harrows and other implements were made at Bond 
Head, Ontario in 1857; blast furnaces at Hamilton and Sault Ste. 
Marie started to turn out steel in 1891; and an ironworks, opened 
at Picton in 1893, forged railway spikes, wheels and axles. 


At the turn of the century, Canada began to move from a simple 
agricultural economy to that of an industrial nation with world- 
wide connections, resulting in great changes in the nation’s indus- 
trial life — movement of metal working from small shops continued 
and many metal working plants combined to form large enterprises. 
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New techniques being developed elsewhere also affected Can- 
ada’s metal workers. For example, the production of large quanti- 
ties of standard parts became possible through mass-production 
methods, the assembly line, mechanical controls and, more recently, 
electronic and automatic controls. Production work was divided 
into a sequence of operations with machine setting, technical con- 
trol, inspection and similar phases undertaken by different though 
related workers. Machines formerly operated by craftsmen could 
be tended by relatively unskilled workers to produce parts with 
a speed and accuracy never before possible. 


This period typifies in many ways the changes still taking place: 
expanding output based on technical discoveries; increasing use of 
machinery and precision methods; and the introduction of tech- 
niques to reduce hand labour. These changes are demanding, and 
will continue to demand, an increasingly high standard of technical 
knowledge and skills of the workers. 


It should not be thought however that all metal working is done 
by mass-production methods for these are not always economical 
unless large quantities of similar items are required. Existing along- 
side the production factories are small, custom and repair shops of 
which the general machine shop is typical. Here, using the time- 
honoured skills and all-round knowledge of the craftsman, small 
quantities of metal items are made or repaired. 


In this brief history, the evolution of various groups of workers 
has been mentioned. Of these the production workers who make 
and shape metal either while liquid (moulding), plastic (forging) 
or cold (machining) and by fabrication are the most numerous. 
These are the workers about to be described in this booklet. Other 
booklets in this series (listed on the inside cover) describe related 
occupations. For example, workers concerned with the extraction 
of ores from the earth are described in MINING OCCUPATIONS; 
metallurgists and mechanical engineers in CAREERS IN ENGINEER- 
ING; and technicians in TECHNICIANS IN SCIENCE AND ENGINEER- 
ING. 


FIELDS OF WORK 


Metal-working occupations will be found in several different 
kinds of establishments ranging from small, owner-operated shops 
located in almost every community, to large production factories 
such as aircraft or automobile plants and the producers of primary 
iron and steel which are concentrated in Eastern Canada. 


The smaller shops are known variously as jobbing shops, custom 
shops or repair shops. Some concentrate on the production of 
limited quantities of metal parts while others may specialize in 
repair work, but there is considerable overlap. Owing to the wide 
variety of jobs encountered, the employees are usually all-round 
workers able to undertake material selection, planning, machining, 
heat treatments, fitting, welding and similar techniques when re- 
quired. Other shops, and these are usually small, specialize in such 
work as patternmaking, forging, tool-making or moulding and an 
all-round knowledge of the techniques used in these branches of 
metal working is required. 


Metal workers are also employed in the repair and maintenance 
departments attached to paper mills, chemical plants, textile 
factories and other manufacturing concerns. Their main job is to 
keep the mechanical equipment in good order although they may 
install new machinery or modify that already existing. Again, all- 
round skills and versatility are demanded. 


Production factories make large quantities of such metal pro- 
ducts as agricultural machinery, household appliances and auto- 
mobiles, and are located in Hamilton, Toronto, Montreal, Windsor 
and similar large industrial centres. In these factories much of the 
production is by assembly-line and mass-production methods in- 
corporating mechanical, electronic and similar control systems; 
consequently workers tend to specialize in one phase of production 
such as machine operation, assembly or inspection. 
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IRON AND STEEL MAKING 


The Canadian primary iron and steel industry employs a total of 
over 36,000 workers in a variety of jobs, many of which will be 
found in this industry only. Of the many plants engaged in these 
activities, four are completely integrated and account for over 90 
per cent of the total steel produced in Canada. Integrated plants 
are those which reduce iron ore into pig iron in blast furnaces; 
convert the iron into steel; and roll, draw and form the steel into 
products such as bar, rod, strip, wire, and structural shapes, i.e., 
angles and building girders. 


These integrated plants are located in Ontario at Hamilton and 
Sault Ste. Marie, and in Sydney, Nova Scotia with another plant 
projected for Montreal. 


Some of the products of the integrated plants such as wire, rod 
and tube, can be used directly without further processing. However, 
other products are shipped to manufacturing concerns for fabrica- 
tion. For example, strip or sheet steel is manufactured into pots, 
pans and automobile bodies; and rolled sections become bridges, 
machines and railway cars. 


Libis 


A steel helper stirs the contents of the blast furnace. 
Photo: N.F.B. 32335 


Historians with lively imaginations have depicted the primitive 
iron worker pumping on a goatskin bellows to produce scanty 
blasts of air for his furnace. All early furnaces were fanned by hand 
bellows, for it was not until James Watt perfected the steam engine 
that power was available to provide a continuous blast of air. To- 
day the blast furnace is a huge cylindrical shell, often over 100 feet 


tall, which provides the meeting place for the raw materials used in 
smelting. 


Iron smelting is the work of the blast furnace crew. Raw 
materials such as iron ore, pellets or sinter, limestone and coke, 
are weighed and loaded into larry cars by /arrymen or scale car- 
men. These loads are then transferred to skip cars which are hauled 
up an inclined track to the top of the furnace into which the 
materials are dumped. This may be the work of skip tenders 
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although much of this operation is now semi- or fully-automatic; 
the skip hoist may be driven electrically and the whole charging 
operation set in motion when the larryman selects a button. Some 
modern furnaces have conveyor belts to replace the larry cars; 
others have conveyor belts replacing both larry cars and skip cars. 


Stove tenders are responsible for the operation of the three or 
four stoves usually required for a furnace. The stoves are cylin- 
drical tanks in which blast furnace gas is burned to pre-heat an air 
blast before it enters the furnace. The stove tender, with the aid of 
the temperature recorders and automatic regulators, attempts to 
maintain the required blast temperature which in some plants ex- 
ceeds 1,900 deg. F. 


The blast air enters the furnace through tuyeres near the bottom 
of the furnace causing the coke to burn, gasses are generated and 
they, in turn, start chemical reactions. The gasses combine with 
the oxygen in the ore and the lime from the limestone combines 
with the non-metallic portion of the ore to form “slag”. A cinder 
snapper (monkeyman) periodically flushes off the molten slag 
through a cinder notch (the monkey) into slag pits or ladles. 


Blowers are responsible for the quality and quantity of iron pro- 
duced. They direct smelting operations, loading and tapping of the 
furnace, air blasts and the furnace heat. Periodically they examine 
the molten metal, remove samples for laboratory tests, and make 
adjustments as required by laboratory reports. 


About every four or five hours, keepers direct casting crews who 
drill a clay plug from the bottom of the furnace through which the 
molten iron flows into waiting ladles. The filled ladles are then 
taken by locomotive to a steel making furnace or to a pig making 
machine where it is cast into solid “pigs”. The pigs can be later 
used in steel making or may go to foundries which do not make 
their own iron. 
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Drilling the tap hole of the blast 
furnace. 
Photo: Dominion. Steel 


from the blast furnace for analysis. 
Photo: N.F.B. 32343 


Pouring the molten metal. 
Photo: Steel Company of Canada 


STEELMAKING OCCUPATIONS 

In 1860, Henry Bessemer completed a commercially satisfactory 
method for converting iron into steel. This was an egg-shaped 
receptacle called a “converter” to which an air blast was supplied 
through small holes in the base to burn off impurities. 


This process was gradually replaced by the “open-hearth”  fur- 
nace, a joint invention of C. W. Siemens in England and P. and E. 
Martin in France. Until recently over 90 per cent of the steel pro- 
duced in Canada was by this method, the balance being produced 
in electric furnaces. Today, however, only about 65 per cent of 
Canada’s total steel is produced in open-hearth furnaces. A new 
steelmaking process, developed in Austria and pioneered in Can- 
ada in recent years, is now accounting for approximately 30 per 
cent of our steel production. This is the new oxygen blown con- 
verter or basic oxygen furnace. 


Modern steel making involves a complicated and large-scale 
chain of events starting with the blast furnace. Each step is essen- 
tial to the next, and requires different groups of workers. Simply 
stated, steelmaking consists of reheating pig iron or hot metal re- 
ceived from the blast furnace until the impurities are removed. 
Scrap steel and, depending on the type of steel required, alloying 
materials such as nickel, vanadium, silicon, chromium, tungsten or 
manganese are then added to the molten metal. 


Open Hearth Furnaces 

The open-hearth furnace is a rectangular structure, so named 
because of the saucer-shaped floor or hearth which, unlike the blast 
furnace, is in view of the workers. Oil or gas is used as fuel and is 
admitted through the ends of the furnace. Heated air is blown along 
with the fuel into the furnace to aid combustion and the refining 
process. Oxygen lancing through the roof is now a regular practice 
to increase production. 


In charge of a group of open hearth furnaces is the melter who is 
responsible for the quality of steel produced. Assisting the melter 
are first, second and third helpers who direct the loading of 
materials into the furnace, regulate the furnace heat, and take 
samples for quality control tests. 
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Boxes of cold scrap steel and limestone are fed with a mechanical 
charger controlled by a charging-machine operator through a door 
in the furnace. When the scrap has melted, a molten-metal-crane- 
man, using an overhead crane, picks up a ladle of molten iron and 
pours the contents through a chute held in the furnace door. 


In the intense heat of the furnace, up to 3000 deg. F., chemical 
reactions take place and unwanted elements in the iron either pass 
off as gas or combine with the limestone to form slag. At the end 
of six to nine hours, depending on the size of the furnace, samples 
are taken by the melter and alloying materials added to give the 
batch or “heat” the desired qualities. 


When this has been achieved, melter’s helpers, using a jet tapper, 
explode a plug out of the furnace and allow the molten steel to flow 
into a waiting ladle. A ladle craneman then lifts the ladle and moves 
it over waiting ingot moulds where a steel pourer removes a stopper 
from the bottom of the ladle and the steel is poured (“teemed” the 
steel men call it) into moulds or into a continuous casting machine. 
When the steel has cooled sufficiently, the moulds are removed 
from the ingots by an ingot stripper who operates a crane with a 
special plunger attachment. 


Pneumatic Converters 


Both the Bessemer converter and the oxygen converter make 
steel in smaller batches but in only a fraction of the time required 
by the open-hearth method. 


The oxygen furnace is a tilting pear-shaped vessel with an open 
top through which it is charged with scrap steel, molten iron and 
a little lime. High purity oxygen is blown down a tube or “lance” 
at supersonic speed onto the top of the charge which is oxidized 
and unwanted elements are blown off. To empty the contents, the 
vessel is tilted. 


In both processes, occupations are much the same as those in 
open-hearth work. Melters determine the composition of the 
charge; first helpers supervise and decide when the charge is ready 
for pouring; and helpers, crane drivers and labourers perform load- 
ing and similar jobs. 
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Molten steel is poured into waiting (i | 8 _ yy he ss 
ingot moulds. ; 
Photo: N.F.B. 63-1938 


Teeming the ladle into 17-ton capacity 


ingot moulds. 
Photo: N.F.B. 63-1941 


“Push-button” methods of teeming steel 
requires less physical effort than other 
methods. 

Photo: Dominion Steel 


Electric Furnaces 


Steels of high alloy content, such as those used for cutting tools 
and springs, stainless steels and other alloys are usually produced 
in electric furnaces where melting and refining can be closely con- 
trolled. Unlike the open hearth, which may use up to 70 per cent 
of iron from the blast furnace, the electric furnace uses cold scrap 
steel. 


There are two types of electric furnace either of which produces 
steel in a similar manner: the furnace is charged; electricity is used 
to generate heat; impurities are separated; and alloying materials 
are added to the molten metal. 


The electric arc furnace is the most common and is controlled 
by a team of melters or operators. It is a basin-shaped vessel 
equipped with a lid in which three carbon electrodes are inserted. | 
The furnace is charged and the electrodes lowered until they nearly 
touch the steel. When an electric current is passed, an arc forms 
between the electrodes and the steel to generate heat. The heat 
melts the charge and impurities are separated into the slag. After the 
alloying materials have been added, the furnace is tilted and the 
contents tapped into a ladle; from the ladle, the steel is poured 
into moulds. 


Special steels are also made in an electric induction furnace. The 
processes involved are similar to those of the electric arc, only the 
method of heating is different. Heating is accomplished by passing 
an electric current through a wire coiled round the furnace. This 
type of furnace usually has a capacity of less than one ton and 
requires only one man for its operation. 
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W hite-hot steel plates pass through this giant press in the plate mill. Control 
room can be seen on the left. Photo: N.F.B. 32377 


ROLLING AND FINISHING OCCUPATIONS 


There are three principal methods of finishing steel: rolling in 
finishing mills; casting in foundries; and forging metal (pounding 
into shape). 


About 15 per cent of the steel industry’s output is diverted to 
other mills for casting or forging; the remainder is rolled into 
various forms. These may be workable shapes and sizes known as 
“blooms”, “slabs” and “billets”; semi-finished products such as 
plate, strip and sheet; structural sections or railroad spikes, bolts, 
nails and other finished products. 


The “blooming” mill where heated ingots are passed through 
heavy rollers rather like a giant clothes wringer is typical of rolling 
and finishing operations. 


Ingots which were left to cool so that the moulds could be re- 
moved, have to be reheated to a uniform temperature. This is done 
in a soaking pit, a sunken structure with automatic instruments 
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and controlled by a heater. He directs helpers in heating the metal 
and, by various tests, decides when the ingot is ready for rolling. 


Next, a soaking-pit craneman lifts the heated ingot and places 
it on a carriage by which it is conveyed to the rolling mill. Ingots 
are usually rolled in the blooming mill into lighter sections of 
simple shapes—round, square and rectangular. In some cases, 
however, ingots may be rolled into finished products. 


In charge of the rolling mill is the roller who is seated in a glass- 
enclosed “pulpit” above the roller line. He and his assistants con- 
trol the space between the rollers and the speed and direction of 
the ingots, using a system of levers and switches. In some mills, a 
punched card system is used. The punched card containing inform- 
ation as to temperature, size and weight of the incoming ingot and 
other necessary information to regulate the rolling, is inserted by 
an automatic rolling mill attendant into a control machine. When 
the ingot reaches the rolling mill, the attendant selects the required 
controls and rolling is carried out automatically. 


The steel next goes to other finishing mills where it is either 
turned into stock shapes or into special shapes to order. Some 
finishing mills are operated in the same way as the mill described 
earlier. In others there is a mixture of hand and remote control; 
here the rolling is still controlled from the pulpit but the steel is 
handled by roughers who grip the red-hot steel pieces as they come 
through the rollers and bring them back for the next “pass” 
through the rollers. 


There are other occupations which, because of space limitations, 
can only be mentioned briefly. For example, furnacemen keep the 
reheating furnaces to the correct temperature; inspectors check the 
quality of the finished product; shearmen and saw operators cut 
the steel to length; and there are those concerned with tinplate 
making, galvanizing, wire drawing and tube making. 
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looms are removed from the soaking Rolling a bloom in the blooming mill. 


Photo: Stelco 
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A cold rolling mill. 
Photo: Stelco 


Photo: N.F.B. 


Established in Trois Riviéres in 1737, the “Forges des St. 
Maurice” was the first foundry in Canada to cast metallic objects 
by pouring molten metal into a mould. It operated for over a 
century—even exporting castings—until the ore supply was ex- 
hausted. Foundries such as the Normandale foundry in Norfolk 
County, Ontario and the New Glasgow plant in Nova Scotia were 
typical of the nineteenth century pioneers producing castings. It 
was from these small beginnings that the industry has grown; today 
there are over 400 foundries and casting is one of the principal 
methods of metal working. 


Where and why are castings used? There is hardly a single com- 
modity which does not rely on castings in one form or another. 
The machines used to print this booklet and to make the paper on 
which it is printed, and the turbine which produced the electric 
power to drive the printing machine, all these are assemblies of 
castings. Other familiar uses are automobile engine blocks, cook- 
ing utensils and even the tap on the kitchen sink. 


To answer the “why” part of the question: castings are used 
where other methods such as stamping, rolling, forging and mach- 
ining would be too costly or, with some of the newer alloys, would 
even be impossible. 
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NATURE OF WORK 


Foundries tend to specialize in a particular metal since different 
methods and equipment are required and they can be considered 
as being in the following groups: (a) ferrous metals—iron and 
steel and (b) non-ferrous metals—aluminum, brass, bronze, etc. 
It may be mentioned that in many occupations workers can trans- 
fer from foundries using one type of metal to foundries using a 
different type with very little additional training. 


In general, foundry work consists of melting metal in a furnace 
and pouring it into a mould shaped according to a pattern. When 
the casting has solidified it is taken from the mould, excess metal 
is removed and the casting is smoothed and finished as necessary. 


Depending on the size of the foundry and its operations, various 
groups of technical personnel are concerned with the qualities and 
properties of the castings and the materials used in the processes. 


Large establishments may have a laboratory staffed with foundry 
chemists, metallurgists and technicians; smaller foundries use the 
services of consultants as required and employ technicians in 
laboratory functions. 


The technical staff has varied duties. They undertake chemical 
analyses of metals and their alloys; test the physical properties of 
the casting; specify mixtures of coke, limestone and metal; specify 
heat treatments; and undertake microscopic, magnetic particle, 
X-ray and similar tests. Other duties include research and develop- 
ment of sand and similar moulding materials and tests to deter- 
mine compression, tensile strength, moisture content and perme- 
ability. 


There are several principal methods of casting, the main differ- 
ence being in the kind of mould used. “‘Green-sand” casting, by far 
the most common, is where a sand mixture is packed into a con- 
tainer (a ‘“‘flask’”?), around a pattern of the item to be cast. The pat- 
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tern is withdrawn and molten metal poured into the mould cavity 
to form the desired shape. The sand mould can only be used once. 


Many different metals and their alloys are also cast, all of which 
require special techniques. For ease of understanding, specialized 
methods of casting are ignored in the following paragraphs and the 
description will be confined to sand casting, the method by which 
the great tonnage of gray-iron, malleable iron, steel and non- 
ferrous castings are produced. 


Patternmaking 


The first step in the production of any casting is the design and 
construction of a pattern—a replica of the item to be cast—and 
core boxes which give the casting the desired internal shape. 
Usually patterns are of wood—a material which is cheap and easily 
worked—although other materials may be used such as plastic, 
metal or plaster. 


From the engineering drawings of the proposed casting, the 
patternmaker considers several factors: selection of suitable tim- 
ber to withstand robust handling; the most economical pattern for 
the job in hand; standards of accuracy demanded; and the metal 
shrinkage which will occur when the casting is cooled to room 
temperatures. Then using woodworking tools, the patternmaker 
marks and cuts the wood and shapes the required pieces. Next he 
finishes the parts and assembles them into the complete unit. 
Finally, he gives the unit a protective coating. 


Patterns of plastic, plaster and similar materials are usually pre- 
pared from a master pattern made of wood. In metal pattern- 
making, a rough casting or metal stock is used. From the rough 
casting, a metal patternmaker (or a machinist) shapes the required 
parts using machine tools such as the lathe, grinder or shaper, or 
hand files and scrapers. The parts are then brazed, welded or 
screwed into a single assembly, checked with precision measuring 
instruments and finished by filing, scraping and polishing. 
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Coremaking 


Although the pattern will give the external shape to the casting, 
the interior has to be formed by a core—a body of sand designed 
to create the internal cavities or to facilitate removal of intricate 
shapes from the mould. Their production may be by hand—these 
are usually complex shapes—or by machine. In hand operation, 
the coremaker tamps a mixture of sand, oil, clay and other 
materials prepared by a sand mixer or sand cutter into a box which 
gives the required shape to the core. Whatever the form of the 
core, it is important for the coremaker to tamp the sand correctly 
since the density of the sand, and hence its correct functioning, 
depends on this operation. 


Cores are baked in an oven by a core-oven tender to provide 
sufficient hardness and strength to resist the flow of molten metal 
which will be poured around them. On older types of ovens where 
temperatures are controlled manually, considerable judgment is 
required of the tender; modern ovens, however, have automatic 
controls. Where the volume of work does not justify a full-time 
tender, baking may be undertaken by the coremaker. 


Complex cores can be baked in sections and then assembled to 
form the complete core unit. A core paster has the job of joining 
various sections together, filling and smoothing the joints and 
checking the final dimensions against jigs or templates. 


An interesting development has taken place in the development 
of coremaking. Cores have been produced for some time by core- 
blowing machines in which the sand mixture is injected into the 
core boxes (or moulds) by air pressure. Machines are also used 
to make shell-type (hollow) cores from resin-bonded sands. A 
combined hardening agent and binder is added to the sand and, in- 
stead of baking in an oven, carbon dioxide gas or acid is introduced 
into the core box to harden the sand mixture. 
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Moulding 


Moulding is the most characteristic of all foundry work for it is 
the moulder’s skill which determines, to a large extent, the quality 
of the final casting. Sand moulds are the most common and it is 
these which will be described. They may be made by hand or 
machine, depending on the kind of casting, its size and quantity 
required. 


The first step in moulding is the preparation of mixtures of sand, 
clay, water and binding materials and this is done by the sand 
mixer. In many plants, the sand mixer requires considerable judg- 
ment in assessing the properties of the sand he mixes. To an in- 
creasing extent, however, scientific sand-testing methods are em- 
ployed and strict laboratory control is exercised. 


Small moulds, for castings up to about 25 pounds, are made on 
the bench. The bench moulder fits a pattern prepared by the pat- 
ternmaker into a “flask”. This is a container made in two sections 
so that the pattern can later be removed—the top half or “cope” 
and the bottom half or “drag”. Using a rammer and a riddle 
(sieve), the moulder packs sand mixture around the pattern which 
has been placed in the drag. He then places the cope over the drag 
and completes packing sand around the pattern. The flask is 
opened and when the pattern is removed, the sand in each section 
bears the imprint of the pattern. The cores, if any, are then secured 
in position where hollow spaces are wanted and vents are inserted 
to provide chambers for pouring and for the escape of gas. The 
cope is then placed on the drag, clamped, and the flask positioned 
ready to receive the molten metal. 


Duties of the floor moulder are similar except, as the name indi- 
cates, moulds are constructed on the floor because of their large 
size. Sand may be rammed into the flask by hand but usually this 
is a machine operation. In addition, the heavy cope and drag flasks 
are handled by a crane operator. 


Many foundries are now highly mechanized; moulds are made 


by machine and moulding mixtures are delivered by overhead 
conveyor. In these foundries, machine operators control various 
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machines, either hand or power-driven, to produce large quan- 
tities of identical mouldings. Their duties are similar to those of 
the hand moulder in that they assemble the pattern in the flask 
and compact sand around the pattern. The machine moulder may 
control the machines which fill the flask, withdraw the pattern and 
position the cope on the drag after the cores have been inserted. 
Alternatively, these operations may be divided between a job setter 
who sets up the machines and patterns, and a close-up man who 
operates the hoist to position the cope on the drag. In some highly 
mechanized shops, the moulding machinery may be operated auto- 
matically. 


Castings may be poured by the moulders, or at least they may 
direct and assist in this operation. On the other hand, in plants 
which are highly mechanized and there is a division of labour, 
moulds may be filled with molten metal by pourers. 


Melting and Pouring 


Various types of furnaces are used to melt metal. These include 
the furnaces described earlier in the booklet, such as open-hearths 
used to melt large quantities of steel, electric furnaces which pro- 
vide the controlled atmospheric and slag conditions required by 
certain alloys, and the basic oxygen furnace. There are also tilting 
furnaces, commonly used for non-ferrous metals, and the crucible 
where small quantities are needed. The cupola furnace is widely 
used to melt iron and scrap metal and is selected for description 
since it is typical of melting and pouring operations. 


Coke, limestone, scrap metal and iron, in quantities determined 
by a metallurgist, are brought to the furnace in wheelbarrows, 
trucks or light railcars. These materials are then shovelled by hand 
or fed by charging machine through the charger door of the fur- 
nace by a cupola charger, or dumped from a skip hoist into the 
top of the cupola. 


Responsible for the furnace is the cupola tender who supervises 


or, in smaller foundries, assists in the charging of the cupola. Once 
the “heat” is on, he regulates the air blast which fans the furnace 
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and, from time to time, draws off the slag. When the level of molten 
metal is high enough, he taps the furnace by poking out a plug 
(the “bott”) from the spout (the “tap hole”) which permits the 
molten metal to flow into a waiting ladle. 


Pouring may be done by the ladleman, by a pourer or, as pre- 
viously mentioned, by the moulder. This consists of tilting the ladle 
or transferring its contents into smaller ladles from which it is 
poured over a lip into the waiting mould. 


Cleaning and Finishing 


When the casting is cool enough to handle, the casting cleaner 
may undertake a variety of duties including removal of cores from 
the casting, cutting off extra metal known as gates and risers, 
cleaning off adhering sand and removing excess metal and 
blemishes. 


In other foundries the work may be highly specialized: shake- 
out men remove the castings from the moulds and clean them by 
hand or vibrating machine; burners follow drawings and cut away 
excess metal and projections with oxyacetylene and other flame- 
cutting equipment; and chippers and grinders continue the clean- 
ing and remove excess metal with hammers, chisels and grinders. 
Where a particular finish is required, sand blasters direct blasts 
of compressed air mixed with sand and other abrasives onto the 
casting; steel shot may also be used by a wheelabrator operator. 


Some castings undergo further processing and must be heated 
and cooled under controlled conditions to change their physical 
properties. The annealer loads the castings into a furnace and by 
observing pyrometers and other instruments maintains the desired 
temperatures. 


Inspectors may be stationed at various points to check the cast- 
ings. They use a variety of gauges and similar aids to check dimen- 
sions; surface defects are usually recognized by visual inspection, 
while smaller defects or sub-surface faults require the use of X-ray 
machines and similar equipment. 


28 


The patternmaker and apprentice. 
Photo: N.F.B. 


Preparing cores on a core blowing 


machine. 
Photo: Hawker-Siddeley 
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Assembling a casting in a floor pit. 
Photo: Hawker-Siddeley 


The metal patternmaker grinds a pat- 
tern to shape. 


Photo: Hawker-Siddeley 


Cores entering the drying oven. 
Photo: Hawker-Siddeley 


Pouring molten metal into a floor 
mould, 
Photo: N.F.B. 


The blacksmith 1s an all-round craftsman. 
Photo: N.F.B. 44715 


FORGE SHOPS 


Early settlers tilled the soil of the New World with heavy plows 
and harrows and harvested their crops with sickles and scythes, 
implements which were made in the forge by the blacksmith 
using basic tools—the anvil, hammer and his bellows forge. 


With the advent of industrialization, machine power began to 
take the place of the blacksmith’s right arm. Mechanical hammers, 
heavy presses and new metals increased the number, size and 
variety of forgings produced. Other technical improvements have 
been and are continually being made until today the forge shop 
makes products in hundreds of alloys and with equipment which 
ranges all the way from simple hand tools to power-driven ham- 
mers capable of striking metal many times per minute, and mighty 
presses which can exert a squeeze exceeding 50,000 pounds. 


Basically however the forging process is the same as it was in 
early times: metal stock is heated in a forge and, while plastic, 
pounded and squeezed into shape. The major advantage of forging 
is that the grain of the metal is retained, 1.e., the crystals lie in the 
same direction. This gives the finished product a high degree of 
strength, durability and a long working life, qualities which are 
necessary in items such as machine parts and power tools. 
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NATURE OF WORK 


The practice of identifying metal workers with the metal they 
used has resulted in a number of occupational titles such as gold- 
smith, silversmith, coppersmith and tinsmith. The original forge 
shop worker became known as the blacksmith because he made 
his wares out of iron—the “black” metal. The expansion of in- 
dustry and use of special machines for forge work permitted a sub- 
division of labour that was not formerly possible, and created the 
need for new skills and several new classes of workers. In modern 
forge shops, workers are identified with the machine they operate 
or the process they carry out, and are further classified according 
to their skill. 


Duties of forge shop workers are affected by the size of forgings 
made, degree of mechanization in the shop, and the type of forg- 
ing process. To understand the work involved in forging it is useful 
to consider first the duties of the all-round blacksmith who accom- 
plishes on a small scale, using hand tools, that which production 
shops accomplish on a large scale, using special machines and em- 
ploying many workers. 


Hand Forging 


The blacksmith forges and repairs metal parts used in farm 
machinery, and in industrial and domestic equipment. He may also 
make, sharpen or harden drills, chisels and other tools, undertake 
custom work such as ornamental railings, and offer services such 
as forge welding (heating separate parts and hammering them to- 
gether), and oxyacetylene and electric-arc welding services; a few 
shoe horses. Blacksmiths may be self-employed although a number 
work in the repair and maintenance departments of industrial 
enterprises. 


In making a new product, the duties of the blacksmith are 
typical of all forge shop work: metal is heated in a forge; 
while it is still hot and plastic, it is hammered into shape; and is 
finished by tempering, hardening and grinding. 
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Planning is the first step and this consists of making sketches 
from oral and written instructions, although some customers may 
supply drawings which the blacksmith is required to read and 
interpret. He will decide what forming tools are needed—often he 
will design and forge special tools for the work in hand. Next, he 
will estimate the amount of metal stock required and may advise 
of the most suitable metal for the job. He will then ensure that all 
tools are readily available. 


Heating the metal is the next step. The blacksmith places the 
stock in his forge and, by controlling the amount of air pumped 
by the forge bellows, it is heated to the working temperature. 
Usually the blacksmith judges the temperature by observing 
colour changes in the metal although instruments such as tempera- 
ture-recording pyrometers may be used. Heating metal is a highly 
skilled art requiring considerable judgment—different metals have 
distinct working temperatures and can be burned or heated too 
quickly, causing scale to form. 


Next, the heated metal is placed on an anvil. The blacksmith 
holds a forming tool in one hand and pounds the metal with a 
hammer held in the other hand. Frequently, however, he holds 
the metal and the hammer is swung by a blacksmith’s helper or by 
an apprentice. As the metal is being shaped it is carefully watched 
for any colour changes which indicate that the metal must be re- 
heated. 


The changes to be made in the stock determine the type of tool 
that will be used. “Flatters” are used to flatten and smooth the 
work, “fullers” to form rounded grooves, and “swages”, which are 
made in two parts, are used to make round pieces. Holes are made 
with punches and enlarged with “drifts”. Shaped parts are cut 
away from the rest of the stock with “sets”. 


Although he uses measuring devices such as calipers, rulers 
and templates, to check the dimensions of the article he is shaping 
under the hammer, a blacksmith does much of the necessary 
measuring by sight alone. For this reason, he must have a good 
eye for shape and size. 
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In some cases, the shop may be equipped with a small drop- 
hammer which the blacksmith uses to forge articles too large for 
his anvil and hammer. 


After the item has been formed, the blacksmith may heat treat 
the metal to bring it back to the correct temper or hardness. In 
tempering—the process of making metal tougher and less brittle— 
the metal is heated and kept at a high temperature for a specified 
time and then allowed to cool gradually. To harden tools, they 
are heated and quickly cooled (quenched) by plunging them into 
an oil or water bath. Finally, the item is ground and otherwise 
finished to remove any imperfections. 


Machine Forging 


The production forge shop is an expansion of the original black- 
smith’s shop, with much of the equipment mechanized and a sub- 
division of labour. Forge shop work divides roughly into two main 
types of operation—heavy forging and drop-forging. 


Heavy forging is done by a crew of men working as a unit at a 
power-driven hammer equipped with open (or flat) dies. The force 
of the blow delivered by this hammer is controlled by the operator 
and can be varied according to the impact required. The jobs 
handled in this type of work are usually the larger ones requiring 
less need for working to close tolerances. Large-scale bending and 
forming is done to obtain gross shapes which are then finished to 
more accurate dimensions by chipping and grinding. Some of the 
workers require skills and knowledge similar to the blacksmith’s, 
as well as the ability to direct a number of workmen in close crew 
work. 


The hammersmith, called hammerman in some shops and forge 
crew leader in others, is the key worker. He must be able to read 
and work from drawings or specifications, have a knowledge of 
shop mathematics and be familiar with the principles of forging 
and the properties of metals. He is in charge of the operation of 
the hammer and directs the work of the crew, which may consist 
of a hammer driver, a heater and one or more helpers. 
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Blanks heated in the furnace at rig 
are formed into plow shovels on t 
forge hammer. 


Photo: International Harvester 


The drop hammer operators work 
as a team. 


Photo: N.F.B. 39384 


In the forge shop, this 21-ton hamm 


forms aluminum blades. 
Photo: N.F.B. 


The hammersmith supervises the heating of the metal, frequently 
checking the temperature with a pyrometer or by observing colour 
changes. He directs the helpers in removing the metal from the 
forge and transporting it to the anvil plate of the hammer. This 
usually involves mechanical aids such as an overhead chain hoist. 
With hand signals or verbal instructions, the hammersmith directs 
the helpers in positioning and manipulating the stock, and indicates 
to the hammer driver the force and number of blows necessary to 
shape the heated metal. 


Supervising the cutting and trimming of forgings and checking 
the dimensions of finished forgings with calipers, squares or other 
measuring devices are also part of the hammersmith’s work. 


The hammer driver is an assistant operator. Working under the 
direction of the hammersmith, he manipulates the controls of the 
hammer to regulate its stroke and thus govern the force of the 
blow. 


Drop forging is usually done on a hammer equipped with 
closed (shaped) dies which, when brought together accurately, 
form a mould. The top half of the die is attached to the ram of the 
hammer; the bottom half is positioned on the bed of the hammer. 
The ram is raised by steam, air or other source of power and, when 
released, drops under its own weight, bringing the dies together 
with constant force. The jobs handled in drop forging are usually 
smaller than those of heavy forging and are carried out to much 
closer tolerances. With a diversification of labour and the use of a 
variety of machines, forgings are passed from worker to worker 
on a production-line basis. 


Drop-hammer operators position and manipulate the heated 
metal on the bottom half of the die and operate the controls of the 
hammer to strike the number of blows required to shape the metal. 
If the work is being hot-trimmed, they transfer the shaped part to 
a trimming press and, placing it in a cutting die, operate that 
machine to trim the work. Drop-hammer operators may be re- 
sponsible for setting the dies in their machine, or it may be done 
by a set-up man. 
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One phase of drop forging not usually found in heavy forging is 
the making of closed dies used in the hammers. There is a great 
deal of skilled work involved in the laying out of the die, die sink- 
ing, the use of automatic die-copying machines for contour form- 
ing, and the hand finishing and polishing of dies. A number of 
skilled workers are also engaged in die repair work. The occupa- 
tion of tool and die maker is described on page 47. 


In all types of forging, various workers assist the hammersmiths 
or drop-hammer operators, or to carry out special forging oper- 
ations. 


Heaters, under the direction of operators, prepare metal stock 
for shaping by placing it in a forge and heating it to the correct 
working temperature at the correct rate. With the aid of helpers, 
they remove heated stock from the forge and transport it to the 
anvil. Should the metal cool before forging has been completed, 
it is returned to the fire for reheating. 


Forge-press operators are in charge of forging machines which 
shape metal through the exertion of force in the form of a slow 
squeeze rather than as a striking blow. They place heated metal in 
the die and operate the controls of the machine to press the metal 
into shape. 


Upsetters operate forging machines equipped with closed dies 
that move in a horizontal direction. They are responsible for 
directing the work of the heater and helpers assigned to their press 
and also for adjusting the pressure of the machine. 


Other workers are employed in cleaning and finishing. Trimmers 
remove excess metal from forgings with a saw or trimming press, 
and are responsible for setting the dies in their machine; chippers 
and grinders use hand hammers, chisels and abrasive wheels to 
smooth off surplus metal and imperfections; blasters clean the 
forgings with shot blasting machines—in some shops, blasts of 
steam are being used; picklers remove scale by dipping the forg- 
ings into an acid bath, and heat treaters alter the physical prop- 
erties of forgings to produce a specified degree of hardness and 
strength. Inspectors check the size, quality and temper of finished 
forgings. 


36 


Not all machine shops are as large as this complete service and repair facility 
at Sidney, Nova Scotia. 


Photo: Dominion Steel 


MACHINING AND RELATED PROCESSES 


Until the 17th century, craftsmen made articles of iron, brass, 
copper or other metals by beating them into shape with hammers, 
carving them with chisels, files and scrapers, or grinding them with 
hand-powered grinders. 


About 200 years ago steam was harnessed to furnish the con- 
tinuous power needed to rotate a piece of metal stock against a 
hard cutting tool. This, together with the invention of the slide rest 
and its application to other machines besides the lathe, solved the 
problem of cutting metal into straight line, flat surface, circular, 
cylindrical, conical and spherical shapes. Thus it became possible 
to produce the shapes for individual parts of machinery with a 
degree of ease, accuracy and speed not matched by the hand of 
the most skilled craftsman. 
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Manufacturing up until the turn of the nineteenth century was 
largely on a “job” basis, in which a skilled craftsman made and 
fitted individual parts and assembled them to make the finished 
product. When the idea of interchangeable parts was conceived, it 
became possible to subdivide the work, a number of craftsmen 
turning out large numbers of individual parts, each identical to its 
mates. This marked the beginning of mass production and the in- 
troduction of specialized machines to carry out the individual steps 
of production. 


All these developments have affected the workers engaged in 
shaping metal parts, or “machining”, as it is now called. First, 
there are all-round machinists or journeymen who, through a well- 
rounded training, are capable of doing most of the jobs in a 
machine shop. There are also many specialists who have become 
expert in the use of a particular machine, or in carrying out a 
particular operation. In addition, many machines, especially in 
large production shops, are automatic or semi-automatic and once 
set for a production run, need only be worked by a machine oper- 
ator or tender. 


Development of improved types of machine tools continues, 
making more and more use of automatic control or new produc- 
tion techniques. A few of these will now be mentioned briefly since 
the increasing use of these methods is affecting the skill require- 
ments of machinists and machine tool operators. 


Automatic controls make it possible to program or predeter- 
mine an entire production sequence on magnetic tape or punched 
cards which the machine can carry out automatically; many hand 
operations such as machine setting are eliminated and the machine 
operator, to control the machine, is required merely to change the 
card or tape. 


Again to eliminate hand work, copying, duplicating and tracing 
methods are used. In these processes, a stylus follows the outline 
of a master model or template made by a highly skilled tool- 
maker. As the stylus moves around a curve or angle in the model, 
the movement is transmitted through a pneumatic, hydraulic or 
electronic servo-mechanism to the cutting tool. Thus, an exact 
copy is reproduced and hand operations, with the exception of 
speeds and feeds, are not required. 
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Present experiments indicate the future practicality of working 
out mathematical models of desired metal parts which may be pro- 
duced without resorting to engineering drawings and their inter- 
pretation by a skilled craftsman. Instead, the mathematical model, 
worked out by an engineer or technician, is fed to an automatic 
machine which translates the mathematical instructions into the 
sequence of cutting operations needed to shape the metal part. 


While such developments point toward the future in the machine 
shop, the skills and knowledge of present-day machinists and 
machine operators are likely to be needed for a long time to come. 


MACHINING—CUSTOM AND REPAIR WORK 


To repair and maintain machines and mechanical equipment, or 
to produce limited quantities of metal parts (perhaps of uncon- 
ventional design), requires the services of craftsmen with two out- 
standing characteristics: (1) above-average manual skills plus the 
ability to operate a wide variety of machine tools to very close 
limits of accuracy and (2) a sound knowledge of the theory under- 
lying these operations. These characteristics are required to work 
out the many problems which arise on all new projects and to effect 
repairs as quickly as possible. 


A carefully regulated period of training and education is required 
to develop these characteristics and, for this reason, custom and 
repair work is undertaken by craftsmen who have served an 
apprenticeship (full details of apprenticeship are given in the sec- 
tion dealing with Preparation and Training). 


Depending on the branch of the industry and the kind of work 
performed, the craftsman may be known as an experimental 
machinist, model machinist, maintenance mechanic, industrial 
maintenance machinist or machine repairman. However, since the 
work and training are similar, these occupations will be grouped 
under the title all-round machinists for description in the follow- 
ing paragraphs. It may be mentioned that the work of toolmakers, 
instrument makers and metal patternmakers described elsewhere 
in this booklet is similar in many respects to that of the all-round 
machinists and may, in some plants, be an extension of the 
machinist’s work. 
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All-round machinists are required to select materials and plan 
their own sequence of operations. They set and operate machine 
tools such as the lathe, drill press, milling machine, planer, grinder 
and shaper in addition to machines designed for special purposes. 
Using files, scrapers and other hand tools they fit and assemble 
metal parts and, to ensure accuracy, they use measuring instru- 
ments such as micrometers, verniers, calipers, gauges and scales. 


Their work requires the ability to read and interpret sketches 
and engineering drawings; a sound knowledge of shop mathe- 
matics; an understanding of machine tool theory; and a working 
knowledge of the properties of metals. Other requirements may 
include a knowledge of geometry and trigonometry, and of machine 
design, welding techniques and heat treatments. With the introduc- 
tion of the many new control processes which have been men- 
tioned, a knowledge of hydraulics, pneumatics and electronics is 
an asset. 


With the advent of new machines and processes, the importance 
of all-round machinists in the functions of repair and maintenance 
has considerably increased. To keep machine stoppages to the 
minimum and thus reduce production costs, the maintenance 
machinist is required to exercise considerable ingenuity to effect 
speedy repairs. When a production machine fails, the machinist 
(usually accompanied by a maintenance electrician) is called to 
the job. Their first task is to locate and isolate the trouble and 
to make either temporary or permanent repairs. Next, they instruct 
the production department on how to prevent a recurrence of the 
stoppage. Finally, the machinist will either repair the defect or 
make and install new replacement parts. 


In making a new part, the machinist will decide the series of 
operations required and will carry them out in their entirety. This 
is also true of the machinists in smaller shops who undertake 
custom and jobbing work (making one or a few items). 


In shops where large quantities of similar items are to be made, 
such as automotive plants and equipment maunfacturers, the series 
of operations is usually divided among all-round machinists, 
machine operators, machine tenders and the specialists about to 
be described. 
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MACHINING—PRODUCTION WORK 


In long production runs, the all-round machinist is primarily 
engaged in the repair work already described, and in supervision, 
machine setting, making trial runs and in generally ensuring that 
production proceeds satisfactorily. Production machines are 
equipped with semi-automatic or fully-automatic controls and tools 
such as jigs, fixtures and templates are used, all of which are de- 
signed to reduce skill requirements to a minimum. These machines 
are controlled by machine operators and machine tenders who, in 
contrast with the all-round machinist, are usually trained in one 
phase of the work or on one type of machine only. 


When considering a career in metal working it is important to 
recognize this difference in training: all-round craftsmen because 
of their wide training can move more freely from one job to 
another and are less likely to be affected when one job disappears 
because of technical changes; this may be less true of the worker 
trained in one specialty only. 


Planning 


The first step in the production of any item is to. decide the most 
economical sequence of operations noting, from engineering draw- 
ings, heat treatments and other techniques and the degree of accu- 
racy desired. Planning is undertaken by process planners—en- 
gineers or technicians recruited from draftsmen, all-round machi- 
nists or other highly skilled workers. Special tools such as jigs and 
fixtures are also considered in conjunction with tool designers and 
are made by tool makers. 


Marking Out 


Marking out—the scribing of lines to be machined—is the next 
step, although this step is not necessary in long production runs be- 
cause jigs and fixtures are used. In general, metal to be drilled, 
bored, milled or planed requires more marking out than that which 
has to be turned. 


Marking out may be done by lay-out men or layers-out working 
from drawings and other instructions, to mark guide lines on cast- 
ings, forgings and other metal stock. These lines provide guides 
in setting up the work and in the actual machining. Equipment used 
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as aids to marking include height gauges, sine bars, T-squares, 
protractors, centre punches and calipers. 


Setting 


The operator may select cutting tools, set gears to determine 
correct speeds and feeds, and adjust cams and stops to limit move- 
ment of the tools or workpiece, and, after mounting the marked- 
out metal stock, proceeds with the actual machine operations. 

Alternatively, setting may be done by setters or set-up men, who 
are responsible for several machines. After the machine has been 
set, they make trial runs to ensure that the part is being machined 
correctly, then turn the machine over to a machine tender. 


Machine Operation 


Machine shops are usually equipped with a variety of metal- 
working machines on which machining operations such as turn- 
ing, drilling and boring, shaping and planing (milling), and grind- 
ing can be undertaken. 


Turning is done on lathes—probably the most versatile machine 
tool in the shop—and is a method of producing external and in- 
ternal cylindrical shapes. Lathes vary in size and capacity from 
small bench machines used by watchmakers to those capable of 
turning components many feet in diameter such as turbines, or 
rollers for papermaking machines. 


The standard lathe (or “engine lathe’) consists basically of a 
horizontal bed carrying a mounting at each end known as a “head- 
stock” and a “tailstock” respectively. Between them, and sliding 
on an adjustable carriage, is a post to hold cutting tools against 
which the metal is turned. This type of lathe will be found in job 
and custom shops making a variety of different items and will be 
set, adjusted and operated either by an all-round machinist or in 
a production shop by a lathe operator. 


In production shops making large quantities of similar items, 
lathes such as turrets, capstans and automatics are more likely to 
be used. 
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Capstans and turrets are similar to the standard lathe except that 
the tailstock is replaced by a mounting (a turret) holding a variety 
of tools which can be used in sequence. In automatics, the princi- 
ple is carried one step further; the headstock holds a number of 
tools and several workpieces can be machined at the same time. 


Speed (the rate of revolution of the workpiece) and feed (the 
rate at which the cutting tool travels), the depth of cut at each 
traverse and sequence of operations all have to be set. This is often 
the work of a machine setter although it may be done by a lathe 
operator. After the machine has been set it may be turned over 
to a machine tender. A tender is merely required to gauge the ac- 
curacy of the work at intervals, insert new workpieces, regulate 
the flow of coolants, remove swarf (waste) and report malfunc- 
tions. 


Drilling and boring are methods used to cut, enlarge or finish 
round holes with a rotating cutting tool. These operations may be 
done on either power or hand operated drills ranging from single 
drills and radial-arm drills to numerically controlled machines used 
to drill large numbers of holes in rapid sequence or simultaneously. 


Instructions as to the position and size of holes to be drilled 
are shown on the engineering drawing, and may be indicated on 
the metal stock by a punched mark. In single drilling, the driller 
selects the correct size drill, secures it in the drill chuck, and lowers 
the rotating drill onto the workpiece. On repetition work, drill jigs 
with bushed locating-holes made by a toolmaker are used instead 
of marking out. With the drill speed suitably adjusted, holes can 
also be reamed, tapped, counter-sunk, lapped and ground. 


Where extreme accuracy is demanded, holes may be cut with a 
boring machine. This machine has a cutting tool secured to the 
end of a rotating boring bar and is set and controlled by a borer. 


When a machinist has to. remove metal to produce flat, angled 
or curved surfaces, or to produce slots or special profiles such as 
gear teeth, he may use a variety of machines such as shapers, 
planers and milling machines. Other variants of this work are done 
on less commonly used machines such as broachers and slotters. 
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Grinding is the process of shaping metal by bringing it into con- 
tact with rotating abrasive wheels. Mainly used on hard metals, it 
provides a degree of accuracy and finish not possible by 
other methods of machining. By using a variety of grinding meth- 
ods, the machinist can produce plain or curved surfaces, or special 
shapes such as screw threads or gear teeth, or do finishing opera- 
tions such as honing, buffing and polishing. 


As in other machine operations, a variety of skills is involved, 
and some grinding jobs may be done by specialists such as wniver- 
sal grinders, tool grinders and thread grinders. 


HEAT TREATMENT 


At various stages of machining, it is sometimes necessary to 
change the properties of the metal by heat treatment. Electric or 
fuel-burning furnaces are used to heat the parts, and tanks con- 
taiming water, oil or salts such as brine are used for cooling. Typic- 
al heat treatments include tempering, hardening, annealing and 
normalizing, each method used according to the change desired in 
the metal. 


This may be the work of the machinist or toolmaker although in 
production shops, heat treatments are usually carried out by 
specialists known as annealers, hardeners, temperers, and case 
hardeners. 


FITTING AND ASSEMBLY 


Articles usually consist of two or more parts which must be 
fitted, assembled and fastened together. In production shops turn- 
ing out large quantitiees of similar articles, the parts will be stand- 
ardized and interchangeable, and assembly done by assemblers. 
In more complex products, or where high degrees of accuracy are 
required, assembly-line methods may not suffice, and this stage of 
production may be carried out by a fitter or bench machinist. The 
work requires skill with hand tools such as files and scrapers to 
remove small amounts of metal, as well as the use of grinding 
wheels, lapping machines, reamers, micrometers and gauges to 
achieve the accuracy characteristic of the machinist’s trade. 
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INSPECTION 


Inspection is a very broad term used to cover many duties, all 
of which are to ensure that the finished product meets the design 
specification and will thus fulfil the purpose for which it is intend- 
ed. Duties of the inspection staff are two-fold: to reject inaccurate 
parts and, more importantly, to investigate and rectify defects. 


There are several stages of inspection. Materials and parts 
bought from other companies usually receive a visual inspection 
although items may be selected from each batch for more rigorous 
testing, i.e., dimensional checks and hardness tests to ensure the 
specification has been met. This is the work of the stores staff or 
inspectors. 


Testers are often stationed to check components at various 
stages of manufacture although craftsmen such as machinists may 
test and be responsible for the output of their machines. 


Situated in view rooms are gaugers, examiners or viewers who, 
using fixed gauges of standard types, examine simpler components 
such as brackets, rivets and bolts. 


Adjustable measuring devices are used by inspectors and range 
from the micrometer and vernier which can be used after a short 
period of instruction, to highly complex measuring instruments 
requiring a considerable knowledge of mathematics. These include 
optical comparators to detect very small errors; profile projectors 
which provide an enlarged shadow of the component on a screen; 
and glass or quartz optical flats, ground to an accuracy of two 
millionths of an inch, which indicate irregularities through a series 
of colour bands. There are many similar devices, often for a special 
purpose or adapted to meet the requirements of a particular test. 


Equipment used in inspection work is returned periodically to a 
Standards Room, equipped with extremely accurate reference in- 
struments and kept at a constant temperature and humidity to 
maintain accuracy. In the Standards Room, highly skilled inspec- 
tors and machinists ensure that all instruments, gauges and other 
test equipment used on the production floor are accurate. 
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The tool-and-die maker operates machine tools to very high standards of 
accuracy. 
Photo: N.F.B. 84008 


TOOL AND DIE MAKING 


It is the usual practice for tools such as drills, reamers and 
cutters to be made by specialist companies. Special tools such as 
dies, templates, drilling jigs and holding fixtures are also required 
and these are often made by tool and die makers employed by the 
metal manufacturing company. 


The tool maker constructs special cutting tools used to shape 
metal stock. He also makes jigs and fixtures used to hold metal 
stock and tools in place during machining, and makes gauges and 
other measuring instruments used to check the accuracy of parts. 
Maintenance or repair of tools, jigs and fixtures is another of the 
tool maker’s responsibilities. 


The die maker is primarily concerned with the shaping of dies 
with which machines are fitted to cut, stamp or shape the materials 
used in production—sheet metal, plastic, cloth, leather. They also 
make the closed dies used in machine forging processes. 
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Toolmakers use precision measuring 
instruments such as this height gauge. 


Photo: N.F.B. 3732 


Skills with the hands are 


when making press tools. 
Photo: N.F.B. 3732 


This fixture, made by a toolmaker, 1s 
used to hold components while they 


are welded. 
Photo: General Motors 


Tool and die making is similar to the work done by machinists, 
in that all standard machine tools and machining processes are 
used. The difference lies mainly in the need to work to closer toler- 
ances, with harder, more durable metals, and the need to under- 
stand the purpose and function of the tools and dies being made. 
The tool maker may, for instance, be required to help with the de- 
sign of new types of tools, and may eventually become a tool 
designer. Tool and die making has become an exceedingly impor- 
tant and complex craft in modern industry, with many specialized 
fields such as cam making, gauge making, die setting, diamond 
mounting, etc. 


INSTRUMENT MAKING 


Instruments used to measure and control heat, volume, pressure, 
weight and other physical properties in scientific research and to 
help control industrial processes are constructed by craftsmen 
known as instrument makers. 


They are employed chiefly in laboratories (where they may be 
known as model makers and experimental machinists) although 
others are employed by companies which manufacture survey 
equipment (theodolites), aircraft equipment (altimeters), indus- 
trial equipment (controllers), optical products (inspection com- 
parators) or in defence installations. 


In general, instrument makers use skills and tools—lathes, 
grinders, drills, shapers, hand files and scrapers—similar to those 
of machinists although a much higher standard of accuracy is de- 
manded. Where instruments are standardized, their production is 
divided into stages such as is used in the manufacture of other 
metal products and undertaken by machinists, assemblers and in- 
spection staff. Unlike machinists, however, making similar items 
from engineering drawings and specifications, instrument makers 
usually produce non-standard items often for a single purpose from 
sketches and oral instructions. In addition, instrument makers use 
and are required to know the properties of plastics, glass, wood 
and the less-common metals: gold, platinum, silver, etc. 
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To develop this original equipment, an understanding of the use 
of instruments and their principle of operation is required together 
with high reasoning power and a better than average ability to work 
with the hands. 


BOILERMAKING 


Boilermaking is concerned with the shaping and assembly of 
heavy iron and steel plate into tanks, vats, boilers and similar con- 
tainers to hold liquids and gases usually stored under pressure. 
This is the work of boilermakers and the production workers indi- 
cated in the following paragraphs. 


Marking out, the first step in boilermaking, is the work of 
boilermakers who specialize in this phase of manufacture and are 
often called /ay-out men or markers-out. From engineering draw- 
ings, they indicate on the plate where it is to be cut, drilled, bent 
and otherwise formed. In addition to the ability to read and inter- 
pret these drawings and sufficient knowledge of mathematics to 
develop full-scale plans from the scales and data given, the 
markers-out require skills in the use of scribes, gauges, rules, 
scales, dividers and other tools. 


Next the plate is cut to shape by oxyacetylene cutters, power- 
shear operators and power-saw operators and is further worked 
by operators of punching machines, rolling and bending machines, 
planers and similar machine tools. The plate may be heated and, 
in this case, techniques similar to forging are used to shape the 
plate. 


The parts are fabricated into units by assemblers, rivetters using 
pneumatic hammers, and by welders. These fabricated units are 
then assembled in the shop by boilermakers known as fit-up men 
who also install nozzles, valves, tubes and other parts and then 
correct any irregularities. Assembly is undertaken using wrenches, 
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The boilermaker drills steel plate which 


will be fabricated into a boiler. 
Photo: N.F.B. 29965 


Parts are welded to the base 
of the boiler by this govern- 


ment-approved welder. 
Photo: N.F.B. 29969 


hammers, files and other hand tools, and machines such as portable 
drills, grinders, and welding machines. At the same time, support- 
ing structures are also prepared by structural steel workers, rivet- 
ters and their helpers. 


If the completed container is too large for transport it is then 
dismantled; alternatively, the container is completed by the welders 
and rivetters. 


When pre-fabricated units are delivered at the construction site 
the boilermaker assembles them and, in conjunction with structural 
steel workers, secures the container in position. Finally, the boiler- 
maker examines the completed assembly for defects and ensures 
that the container operates satisfactorily. 


In addition to those employed in construction and assembly 
work, many boilermakers are employed in maintenance and repair 
in public utility, transport and industrial organizations such as 
shipbuilding yards, railroads, chemical plants and petroleum 
refineries. 


Skills in the use of hammers, wrenches, oxyacetylene torches, 
rivetting equipment, caulking equipment, and the hoists, jacks and 
cranes used in erection are required of boilermakers. In addition 
they need to be able to decide the best way a job should be done 
and have the ability to improvise. Some of the work is not light 
and requires at least average strength; erection and maintenance 
work may be at heights or in cramped and hot surroundings. 
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SHEET-METAL WORK 


Many different establishments are engaged in sheet-metal work. 
They range from small, owner-operated shops repairing domestic 
equipment, to those which are departments of large companies 
manufacturing automobiles or aircraft. Other sources of employ- 
ment include companies who manufacture boats, locomotives, 
metal furniture and domestic appliances. 


A sizeable proportion of sheet-metal workers are employed in 
the construction industry, making and installing ducts for air-con- 
ditioning and similar equipment in commercial and residential 
buildings. These workers are described in CAREERS IN CONSTRUC- 
TION in this series. 


As the name indicates, articles are made from flat sheets of steel, 
zinc, light alloys and other metals by the sheet-metal worker; 
similar work in copper or brass is done by a coppersmith. In 
general, all-round sheet-metal workers, from drawings and speci- 
fications, undertake the following: mark and lay out work; cut to 
size with hand shears or power tools such as nibblers and guillo- 
tines; shape with hammers, mallets or power-operated equipment; 
punch, drill and trepan holes for rivets, bolts and other compo- 
nents; and join sections by soldering, welding, brazing, rivetting, 
seaming and hinging. 


Presses are used for production runs of similar items from sheet 
metal. These vary from small, hand-operated fly presses to com- 
plicated machines with multiple tools such as are used to produce 
automobile bodies. 


The principle of operation is similar in that all presses use a 
punch of hardened steel to drive the sheet metal into a die which 
is so shaped that the article is formed and cut. 


In the case of heavy, power-operated presses using complicated 
tools, a setter-operator may be in continuous control of the machine 
but the majority of presses are set by press setters and then handed 
over to power-press operators or tenders. 
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The apprentice sheet-metal worker 1s 


instructed in the use of hand tools. 
Photo: N.F.B. 


The sheet-metal worker must know 


how to weld. 
Photo: N.F.B. 


Parts must be carefully checked for 


accuracy. 
Photo: N.F.B. 


Machines such as this 36-ton press 


brake are used in production shops. 
Photo: N.F.B. 


A production welding shop in the automotive industry. 
Photo: N.F.B. 23398 


WELDING 


Many of the metal parts used in bridges, pipelines and other 
structures, in automobiles, ships and the framework of certain air- 
craft, in air-conditioning systems, refrigerators and in hundreds of 
other articles are joined by a process known as welding. 


Skill requirements demanded of welders vary considerably 
according to the process in which they are engaged and the type of 
metal being joined. The operation of welding machines can be 
learned in a few weeks: in contrast, all-round welders require 
several years of apprenticeship. Certain welders such as those 
engaged in the welding of aircraft parts and those who weld boilers 
and other pressure vessels are required to pass government tests 
at periodic intervals. 


Today there are over forty different welding processes, most of 
which have been developed because of the many different metals 
and alloys which have made their appearance over the past decade. 
Of these many methods, the three most commonly used—fire weld- 
ing, fusion welding and resistance welding—have been selected to 
give general outlines of the kinds of work involved. 


xD 


Fire welding is the traditional method used in the forge shop. In 
this method, the ends of the metal to be joined are heated and 
hammered together either by hand or power-operated hammers. 


Fusion welding consists of heating the metal parts, either with 
a gas flame or an electric arc, until their melting point is reached 
and introducing a third piece of metal in the form of a welding rod 
into the joint so that a permanent union is made. 


Manual oxyacetylene welding is the favourite method of the 
small operator because of its adaptability and is also the preferred 
method for cast iron. In addition to manual operations, semi- and 
fully-automatic control systems may be used, particularly in 
machine processes. In manual operation, the oxyacetylene welder 
(or gas welder) applies an intensely hot flame through a welding 
torch to the edges of the metal until they begin to melt. Filler metal 
is then added from a welding rod to the joint. The welder’s duties 
include the selection of correct torch tips and welding rods and 
also the size and type of flame according to the metal and kind of 
joint required. 


Electric arc or metallic arc welding is the commonest method in 
use, particularly in machine processes producing similar items, 
since electrical power can be quickly and easily controlled. In 
manual operations the duties of the arc welder are similar to those 
of the gas welder in that the edges of the metal are heated and filler 
metal added. However, where the gas welder heats the metal from 
a torch, the arc welder “strikes” an arc (passes an electric current) 
by touching the metal part to be welded with an electrode which 
also provides the metal filler. By withdrawing the electrode a short 
distance from the metal, an arc is formed which creates sufficient 
heat to melt the metal. The arc welder sets and adjusts amperage 
controls on the electrical power source to obtain the correct tem- 
peratures and selects welding electrodes for the job in hand. Recent 
years have seen the development of improved arc welding tech- 
niques where the weld area is shielded with an inert gas such as 
argon or carbon dioxide. Many welders are now specializing in this 
technique to weld the difficult metals, stainless steel, aluminum 
and magnesium. 
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Resistance welding is a machine process where metal parts are 
fused by bringing them together under heat (obtained from an 
electrical source) and pressure. This is the work of welding- 
machine operators who may specialize in one of several forms of 
machine welding and may be known as spot welders, butt welders, 
flash welders or bar welders. Resistance welding may also be done 
with portable welding guns. Machine operators regulate heat and 
pressure controls, feed and align workpieces and remove the unit 
when work is complete. Cold-pressure welding is also a machine 
process where pressure—but not heat—is applied through flat or 
tapered rollers to join aluminum foil, lap joints in copper and 
electrical connectors; simplicity of operation is the main feature 
of this method. 


Other welding processes which are changing the skill and knowl- 
edge requirements of welders include those using friction, ex- 
plosives or a focussed beam of electrons as a source of heat. 


Closely related to welding is “flame cutting” in which flame 
cutters or oxygen cutters direct a flame of fuel gas and oxygen 
onto metal parts to trim and cut them to the desired shape. The 
flame cutter selects torch tips and working pressures and, in addi- 
tion, may be required to mark guide lines on the workpiece from 
drawings or oral instructions. Alternatively, the cutting torch may 
be machine mounted and guidance supplied by mechanical or elec- 
tronic means. In the latest developments, an electronic guidance 
system can trace and cut complex shapes directly from a drawing. 


As with welding, many developments are taking place, all of 
which may change the skill requirements of the worker. Briefly, 
these include the “plasma arc”, a constricted electric arc, which 
provides exceedingly high temperatures to greatly increase cutting 
(and welding) speeds; the “Laser” process, a beam of light ampli- 
fied many times, which will pierce a diamond in a 200 millionth 
of a second; and oxygen lances used to cut and gouge great thick- 
nesses of steel. 
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The bench welder chips excess 
metal from the weld. 
Photo: International Harvester 


Pipeline welders must be gov- 3 
ernment-approved. 
Photo: N.F.B. 


A production welder uses a 
portable spot welding gun. 


Photo: General Motors 


WORKING CONDITIONS 


Working conditions will depend on the branch of the industry in 
which the worker is engaged and, to some extent, on the age of the 
plant. In general, most metal-working occupations involve contact 
with dirty materials and often are of a strenuous nature. 


Workers near blast and steel furnaces are exposed to consider- 
able heat; the atmosphere in rolling mills is hot and noisy; and in 
some forging and foundry processes, dirt and heat are to be en- 
countered. 


Heavy muscular labour which was once typical of the metal 
working industry has been considerably reduced by the introduc- 
tion of mechanical aids such as hoists, cranes and conveyor 
systems. However, except where fully mechanized processes 
have been adopted, physical effort may still be required; in all pro- 
cesses there is much bending and stooping and most of the work 
is done standing. For these several reasons, young people enter- 
ing the industry require good health, a reasonably good physique, 
muscular co-ordination and the ability to stand for long periods. 


Many workers are in production teams and must be able to 
understand instructions and be willing to carry them out quickly. 
They are required to co-operate with fellow-workers and have a 
keen sense of responsibility not only in regard to their own safety 
but also that of others with whom they may be working. 


In the operation of machines, there is a certain amount of noise 
and the presence of oil, cutting fluids and metallic waste to con- 
tend with. Those working near and around machines must be alert 
to avoid hazards such as cuts and burns which are associated with 
high speed cutting tools and machines; again, a keen sense of re- 
sponsibility is demanded. 


Machining occupations are not arduous although in erection 
and heavy press departments, workers require a good physique 
and manual dexterity. Much of the work demands an extremely 
high standard of accuracy and therefore requires workers who are 
painstaking and pay great attention to detail; the ability to concen- 
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trate on repetitive tasks is required of a number of operators. 
Machine shops are usually large well-ventilated buildings whose 
tempertaures are seldom abnormal. 


Welding, like most manual occupations, demands a good stan- 
dard of physical fitness. Depending on the type of industry, the 
work may be indoors in a fabricating plant or outdoors such as on 
pipeline installations or building sites. Good hearing and eyesight 
are necessary as is manual dexterity. Working in close co-operation 
with other trades such as building workers, inspection staff and 
fabrication workers requires the ability to get along with others. 


ENTRY AND ADVANCEMENT 


Entry and advancement are usually by one of the routes shown 
on page 61. It must be pointed out however that, for ease of under- 
standing, only general routes have been illustrated. Since metal- 
working skills are learned on the job through practical working 
experience, many ways of advancing are possible subject only to 
the ability and determination of the worker. For example, a 
labourer could obtain sufficient skills on the job to advance to 
machine tender and then to specialist machinist; further advance- 
ment to a department such as the planning office could be obtained 
by taking courses of part-time study. 


Depicted in the first group are entry occupations in material 
handling, routine processes and labouring. Advancement from this 
group is open to energetic workers who, through their own efforts, 
“pick up” additional skills and obtain related knowledge through 
part-time courses. 


In the second group, entry occupations as crew members, 
helpers and others in industrial processes are shown. They usually 
enter a company after high-school courses and are taught the pro- 
cesses of industry by practical training given in a series of pro- 
gressive steps and in company-sponsored courses. This training to- 
gether with such factors as job performance, capacity for higher 
level work and seniority can lead to advancement to crew leader 
or foreman as openings arise. 
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Assistant Departmental Manager 
Blast-furnace Manager 
Open-hearth Superintendent 
Rolling-mill Manager 
Coke-oven Plant Manager 
Production Manager 


Others, shown in the third group, make a decision to enter the 
industry as an apprentice. This is an entry occupation most sought 
after since it leads to recognition as a skilled craftsman. First, how- 
ever, it is necessary to find an employer who is willing to enter 
into an apprenticeship agreement; the chances of obtaining this 
entry occupation are greatly enhanced by taking pre-employment 
courses in trade or technical schools as described in the paragraphs 
dealing with preparation and training. Again, job performance, 
capacity for higher level work and seniority lead to advancement 
to supervisory positions. 


An alternative route, particularly for those with the ability to 
advance to senior positions, is by first taking a course of study— 
usually two to three years after high school—in an institute of 
technology. The entry occupation may be that of trainee and, de- 
pending on the company, the trainee receives practical training in 
various phases of the company’s activities before being assigned 
to the drawing office, production floor, laboratory or other technical 
department; alternatively, the trainee may go directly to a technical 
department as, for example, a junior draftsman or production 
planner. Further advancement is possible to senior positions on 
demonstrated ability. | 


With the foregoing in mind it will be evident that entry and 
advancement depend on two main factors: the level of education 
on entry and the steps taken while in employment for self-improve- 
ment. There is a third equally important factor to be taken into 
consideration. The new materials, processes and techniques—these 
are known as “technological changes”’—-which were mentioned 
briefly when kinds of work were described are making some metal- 
working jobs more complex and eliminating others, particularly 
those requiring manual skills only. Employers therefore look for 
new entrants who have sufficient education on entry to learn com- 
plex processes and to adapt to the changes which will occur in the 
future. In addition, because of these changes, workers can expect 
to study, probably throughout their working lifetime, if they are 
to maintain their competency or advance to higher positions. 
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PREPARATION AND TRAINING 


Preparation for entry into the metal working industry can be 
obtained by young people still in school through high school “shop” 
courses designed to teach manual and technical skills. Depending 
on the school and the courses selected, training may range from 
shop practices, servicing and factory assembly work to tuition in 
shop mathematics, metallurgy, drafting and industrial techniques. 
Shop courses have the added advantage of helping to decide one’s 
interest and ability in metal working. 


VOCATIONAL EDUCATION 


For those who have left school, courses are available in trade 
schools which are related to specific occupations such as welder, 
sheet-metal worker or machinist. Both day and evening courses 
are provided and they vary in length according to the subjects 
taken, ten months being the average. The time in trade schools may 
be allowed against the period of apprenticeship. Again, attendance 
at trade schools will help demonstrate one’s interest and ability in 
metal working. 


TRAINING ON THE JOB 


Training for the occupations described in this booklet must be 
taken on the job and varies according to the occupation. Some 
jobs such as material handling are relatively simple and the be- 
ginner is expected to pick up the necessary skills after a short in- 
troductory talk by a supervisor. Other beginners are selected for 
training in certain processes by a particular company. This training 
may consist of periods in various sections of a department sup- 
plemented either by company instructors or in company-sponsored 
courses at local technical schools. 


Apprenticeship is another method of training and this consists 


of a long-term period of systematic instruction usually extending 
over four years. During the training period, the apprentice under 
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the direction of skilled workers learns the practical aspects of the 
trade. The theory of the trade may be taught in the company or, as 
is more usual, the apprentice may attend a municipal or provincial 
technical school for several weeks each year. The trade school pro- 
vides tuition in mathematics, mechanics, drafting or similar sub- 
jects also an opportunity to practice techniques which are difficult 
to learn on the job. 


Trade tests may be given from time to time, records of progress 
kept and a certificate of proficiency issued at the end of the appren- 
ticeship. During the training period, some apprentices are expected 
to acquire their own tool kit which may cost up to $500. 


The training program may be in the form of a contract known 
as an “indenture” between the employer and the apprentice which 
states length of apprenticeship, skills to be taught, pay scales and 
similar details. Other apprenticeships may be less formal. Some 
crafts are “designated” by provincial governments; that is, entry 
must be in accordance with the regulations shown on page 67. 
Pay scales, skills to be learned and other requirements are also 
defined. These schemes are administered by the Apprenticeship 
Branch of the provincial Department of Labour or, in the pro- 
vince of Quebec, by Apprenticeship Commissions. 


The following Table shows the metal-working apprentices 
registered with various provincial Departments of Labour.* 


Nfld. N.S. N.B. Ont. Man. Sask. Alta. B.C. Total 
Blacksmitns. 2s. —_—_- — — 1 1 —_—_— — 2 
Boilershop workers . — 6 — 2 — — — 17 25 
Instrument makers .. 2 — 15 a1 —- — — 15 63 
Iron workers ............ —_- —_—_ — 1 — — — 20 pat 
MACHINIS(S. .c2c. 8 eS 31 247" > 46  ——, GY “Te 609 
Moulders**2). 3740 & — 3 — 2 —_- — — 16 24 
Patternmakers .......... — 4 1 6 —- —_—- — 7 18 
Sheet-metal workers. 2 12 46 488 117 63.5528) ,123, leo 
Steel fabrication 
WOTKETS — eee — 7 —-— — — —- — 40 47 
Welders. se4s0 pg vo 5 24 iS 1430 le— (4214547926 691 


*Source: Technical and Vocational Training Branch, Department of Labour, 
Ottawa, June 30, 1963. Table does not necessarily indicate the total number of 
apprentices in trades listed. 
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There are no set age limits for entry into the metal working in- 
dustry but apprenticeships are usually reserved for young people 
below 20 years of age. 


In the primary iron and steel industry, new entrants nearly 
always start as unskilled help, either as labourers or learners. 
Training is given on the job where the entrant starts with the 
simplest of tasks and progresses as experience and “know-how” 
are acquired. Steel making companies are very active in planned 
courses of instruction often in co-operation with local trade and 
technical schools and, for this reason, prefer grade 10 and upwards 
of their new employees. 


In foundries, two occupations—patternmaking and moulding— 
are apprenticeable trades. Patternmakers may also be selected 
from those who have completed an apprenticeship as a machinist. 
Where there is division of labour, machines for moulding, cleaning 
and finishing castings, mixing sand and transporting materials are 
tended by machine operators. After a short period of instruction 
the learner is expected to become an efficient operator in about 
one month. 


In forge shops, the occupations of blacksmith and hammersmith 
are apprenticeable during which time the apprentice learns the care 
and operation of the forge, heat treatment of metals, use of tools, 
forging techniques and how to estimate and select metal stock. 
Operation of hammers and other powered equipment is learned on 
the job, the length of time depending on the ability of the worker, 
the equipment being used and the process involved. 


In machining and related processes, all-round machinists are 
trained through apprenticeship. During this period, apprentices 
learn how to read engineering drawings and specifications, the use 
of measuring instruments such as micrometers, verniers, calipers 
and protractors and to develop skills with hand tools. They are 
instructed on machine tools to learn the variety of uses to which 
they can be put as well as their limitations. In time, they are taught 
how to plan jobs and carry them through to their conclusion. 
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Training for machine operators is given on the job and varies 
with the type of machine and the degree of skill and responsibility 
required of the worker. The skilled operator who is able to set and 
operate a machine unassisted may take one or two years to learn. 


Tool and die makers, in most cases, are trained through appren- 
ticeship: in others, it may be an extension of the training for 
machinists. For this work, classroom tuition is essential in shop 
mathematics, machine and tool design, metallurgy and production 
planning. 


Sheet-metal workers are also trained through apprenticeship where 
they are taught the following: how to lay out and mark work using 
rulers, scribers, calipers and gauges; how to handle tools such as 
mallets, hammers, shears, files and saws; how to operate fabricating 
machines such as the bending brake, seaming machine, angle shear, 
rotary shear, slitting shear and power hacksaw; and methods of 
joining metals such as bolting, seaming, rivetting, soldering, brazing 
and welding. In addition, depending on the field of work, they may 
receive training in such specialties as air-conditioning, architectural 
or building construction work. 


Welding may be learned through apprenticeship or through 
several other means. Day and evening courses are provided in 
many municipally operated technical and vocational schools and in 
some provincial technical institutes. Short courses of 6 to 20 weeks 
and designed to prepare for the position of welding operator or in 
one specific type of welding are offered. Longer courses, up to 40 
weeks, and leading to more advanced positions may also be avail- 
able. Home study courses to teach the theory of operation and 
methods can be obtained from a number of sources such as the 
Canadian Welding Bureau, 1393 Yonge Street, Toronto, Ontario; 
they can also supply information on scholarships which are offered 
from time to time. 
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ORGANIZATIONS 


In most of the large metal-working companies such as automo- 
tive or steel making, the workers will be members of an industrial 
union under contract with the management. Unions are also active 
throughout the industry on a craft or local basis. Selected as typical 
from the 1962 edition of LABOUR ORGANIZATIONS IN CANADA (pub- 
lished annually by the federal Department of Labour) are the 
following: 


UNITED STEEL WORKERS OF AMERICA—AFL-CIO/CLC 


INTERNATIONAL UNION, UNITED AUTOMOBILE, AEROSPACE AND 
AGRICULTURAL WORKERS OF AMERICA—AFL-CIO/CLC 


SHEET METAL WORKERS INTERNATIONAL ASSOCIATION—AFL- 
CIO/CLC 


INTERNATIONAL ASSOCIATION OF MACHINISTS—AFL-CIO/CLC 


INTERNATIONAL ASSOCIATION OF BRIDGE, STRUCTURAL AND OR- 
NAMENTAL IRONWORKERS—AFL-CIO/CLC 


INTERNATIONAL MOLDERS’ AND ALLIED WORKERS UNION—AFL- 
CIO/CLC 


INTERNATIONAL BROTHERHOOD OF BOILERMAKERS, IRON SHIP 
BUILDERS, BLACKSMITHS; FORGERS AND HELPERS—AFL- 


CIO/CLC 


PATTERN MAKERS LEAGUE OF NORTH AMERICA—AFL-CIO/CLC 
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EMPLOYMENT OUTLOOK 


The employment outlook for the metals industry as a whole is 
favourable and an over-all moderate rise in the labour force is ex- 
pected during the 1960’s. In addition to the need to replace 
workers, the growth made in the industry over the past decade is 
expected to continue and thus create further job opportunities. 


Any marked increase in the size of the labour force however 
will be governed to a large extent by the rate of introduction of new 
materials or new techniques such as mechanized processes and 
automatic controls (automation). Although it is too early to 
measure the effects of automation, evidence indicates that metal- 
working companies are increasing their output without a corres- 
ponding increase in the number of workers on their payroll. Intro- 
duction of new techniques will not affect all workers equally: in 
general, employment of skilled workers tends to rise while that of 
semi-skilled and unskilled workers declines. 


In iron and steel making, a continued rise in production is indi- 
cated. This branch of the industry (in common with several others ) 
is sensitive to general economic conditions: during periods of 
prosperity, items which use large quantities of steel such as build- 
ings, automobiles and machinery products are in demand; con- 
versely, during recessions the sale of these items falls. Many tech- 
nical problems have yet to be overcome which are slowing up the 
introduction of automation and consequent replacement of labour 
by machines. It is therefore predicted that opportunities in iron and 
steel making will continue to grow at a moderate rate, characterized 
by fluctuations from time to time according to general economic 
conditions. 


In foundry work, there is an indication of an increase in produc- 
tion and long-range prospects are favourable. Introduction of 
machine processes has reduced the number of hand workers (hand 
moulders and core makers) while machine operators have in- 
creased; this trend is expected to continue. 
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Wider application of forging is being made at the present time 
and this is expected to continue. Mechanization and automatic pro- 
cessing have not yet had a marked effect except to reduce the num- 
ber of material handlers and labourers and it is expected that 
substitution of machine processes for the skills of hammersmiths 
and power press operators will be only gradual. With these factors 
in mind, it is predicted that employment opportunities in forging 
will be slightly greater than those of the industry as a whole. 


In machining occupations, the long-range trend is upwards. 
Local shortages are expected to occur from time to time and de- 
mands will be fairly high. There will be considerable variation in 
individual job opportunities should developments such as numeric- 
ally controlled machines be widely adopted: model makers, highly 
skilled machinists and technicians would be in considerable demand 
while operators and, to some extent, set-up men and lay-out men 
would decline. Continuation of the industrialization of Canada also 
will have the effect of increasing the number of all-round machi- 
nists and maintenance workers to keep mechanical equipment in 
good order. The increasing amount of scientific research being 
undertaken in Canada has led to a shortage of instrument makers 
and similar highly skilled machinists; their work is of the type 
which does not lend itself readily to automatic processes (usually 
only one type of instrument or model is required) and opportuni- 
ties for these highly skilled workers will continue with some short- 
age expected. 


In sheet-metal working, employment is related to activity in the 
construction industry. Although many sheet-metal components are 
prefabricated and there is a move towards standard sizes, skilled 
sheet-metal workers are required to cut and fit components because 
of the wide variety of structural conditions they encounter. Long- 
range prospects for a fairly high increase in openings is therefore 
indicated. 


Opportunities for welders are also related to activity in the con- 
struction industry. In addition, wider application is being made of 
welding techniques in many other industries. With the continued 
expansion of the construction industry and of welding processes, 
demands for welders will continue to be high. In manufacturing 
industries operators of welding machines, such as resistance 
welders, are expected to be in demand. 
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Considerable activity in such fields as electrical power genera- 
tion, atomic energy, chemical plants and petroleum refineries has 
created a demand for boilers, heavy tanks and similar containers. 
However this rise in activity has been offset to some extent by the 
decline in the use of boilers by railroads. The net result predicted 
is for a fairly strong demand for boilermakers during the period 
of construction activity, a period which is expected to extend well 
into the future. 


SEEKING EMPLOYMENT 


Young people seeking their first jobs, and older workers wishing 
to change occupations, can register with the local office of the 
National Employment Service where they will be given every assist- 
ance in locating suitable employment. These offices can also supply 
much additional information such as employment prospects, work- 
ing conditions and pay scales in local areas. 


Students in vocational and trade schools may obtain assistance 
from the school placement and guidance officers. In provinces 
where certain occupations require apprenticeship training, the local 
apprenticeship authorities are in a position to advise prospective 
craftsmen on training opportunities. 


Job seekers may also apply directly to likely employers without 
reference to a particular vacancy and employment leads can be 
obtained from friends and relations already working in the industry. 
Applications should be made as early as possible since companies 
usually have a waiting list. 


Those intent on becoming well qualified should select companies 
known to have good training programs. These companies are selec- 
tive about taking on apprentices or new employees, preferring those 
with a good educational background or vocational and trade school 
training and may make it a practice to give preference to applicants 
who are recommended by their own employees; it may be valuable, 
therefore, to have friends already in the industry. 


EARNINGS 


The following listing gives approximate hourly rates prevail- 
ing in the industry on a Canada-average basis and should be 
used for general guidance only. Pay scales frequently change, 
are subject to geographical differences and vary with the 
branch of the industry. The reader should refer to the 
National Employment Service, local employers and union 
officials or such publications as Wage Rates, Salaries and 
Hours of Labour in Canada published by the federal Depart- 
ment of Labour annually, for the current rates in a particular 
area or branch of the industry. 


PRIMARY IRON AND STEEL 


BLAST FURNACES 


STEEL MAKING 


ROLLING AND 


$ $ FINISHING 
Blower ee. it Melter ................ ine $ 
Skip tender... 2.52. Charger 2.38 Heater 3.62* 
Stove tender 2.78 Steel pourer . 45a Rolier 2.8... 2 2434* 
Larryman 2.85 Craneman .......... 2.47 Tongman (rougher) 3.30* 
Craneman (yard) 2.57 
FOUNDRY FORGING 
$ $ 
Chipper/ grinder 1.80 Blacksmith EA ROS 8 6 2.16 
Coremaker ... 1.58 - 1.91 ChINDehaa se eee oases 1.80 
Cupola charger hens Drop-hammer operator .... 25 5)* 
Moulder— Forge-press operator ............ 2.43* 
Bench 1.74 - 1.95 
Floor . en ewen AUR EE * Piece or incentive rates 
Machine 1.80 - 2.05 + Salaried rates 
MACHINING AND RELATED WORK 
$ 
Machinist—maintenance 2.09 - 2.85 
Machinist—production 1.85 - 2.22 
Setter D212 
Lathe operator 1.97 - 2.29 
Milling-machine operator 2.10 - 2.22 
Machine tender DLOSe=02.22 
Grinder 1.93 - 2.30 
Drill-press operator 1624-72) U7, 
Power-shear operator 1.64 - 1.88 
Punch-press operator 1.46 - 1.98 
Bench fitter/machinist DOS eines | 
Toolmaker (jig or tool) 2.18 - 2.82 
Assembler 1.78 - 2.26 
Sheet-metal worker Lien 2350 
Inspector 1.96 - 2.30 
Boilermaker Za 
WELDING 
Welder— $ 
Maintenance 2.02 - 2.74 
Production NPA les 494) 
Machine (production) 2.08 - 2.30 
Spot welder 1.89 
Flame cutter 2.16 
Note 
Approximate hours per week (all occupations) 40 to 42. Data: October 
1962. 


Table 2—Selected Hourly Pay Rates—Canada Average 
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CANADIAN OCCUPATIONS FILMSTRIPS 


The Department of Labour has prepared to date, the following 
occupational filmstrips in collaboration with the National Film 
Board. A manual has been prepared as an accompaniment to each 
filmstrip. These may be purchased from the National Film Board, 
Box 6100, Montreal or from any one of its regional offices. 


EP EES eT EE 2 AE Sia” i ee Price $4.00 each 
(In Canada) 


Careers in Engineering 

Careers in Natural Science 

Teacher 

Office Occupations 

Electronic Computer Occupations 
Careers in Library Service 

Medical Laboratory Technologist 
Electrical and Electronic Occupations 


Te Te TCA! Al OF oa Aner et nr Price $2.00 each 
(In Canada) 


Bricklayer and Stone-Mason 
Plumber, Pipefitter and Steamfitter 
Sheet-metal Worker 
Machine Shop Occupations 
Printing Trades 

Motor Vehicle Mechanic 
The Social Worker 

Mining Occupations 
Draughtsman 

Careers in Home Economics 
Careers in Construction 


Careers in Meteorology 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. No pamphlet is being issued in this case. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occupa- 
tions, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other goy- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


March, 1950. 


PRINTING TRADES 
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The composing room of a daily paper 


HISTORY AND IMPORTANCE 


The term ‘‘printing”’ is applied to the art of impressing 
letters, figures, etc., on paper or other substance. History 
records that the Chinese, as far back as 868 A.D., dupli- 
cated the written word by means of wooden blocks carved 
in relief. It was not until the fifteenth century, however, 
when Gutenberg in Germany invented movable type and 
the hand-operated printing-press, that the way was 
opened for the rapid growth of the printing art, and the 
extension of learning and culture to men everywhere. 
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Up to that time, Europe knew only the hand-written 
books of the skilled scribe, books which were scarce and 
expensive. In the printing-press a less expensive medium 
was found, which permitted a more rapid spread of 
information. Greek and Roman classics in printed form 
were soon in general use. Men’s minds were stimulated 
and found expression in the enlightened thinking of the 
Renaissance. 

Printing has rightly been called ‘‘the art which pre- 
serves all the arts’’ and the ‘‘Mother of Progress’’. It is 
difficult to think of any activity in which the printed 
word does not play a part. It is used not only for social, 
scientific and cultural purposes, but also for the conduct 
of government, business and industry. The expansion of 
free education to all classes during the past century 
created a greatly increased demand for printed matter. 


The present status of the printing industry is largely 
the result of the new machines and processes that were 
introduced to it in the nineteenth century which, 
together with cheaper paper-making methods, so reduced 
printing costs that the demand for the printed product 
was greatly stimulated. 

One can but briefly review here some of the important 
changes that took place in that century. The first paper 
machine making a continuous web of paper was success- 
fully started in England in 1804. A deterrent to the growth 
of the printing industry was the high cost of paper made 
from rags. After 1860, the production of paper from wood 
pulp had a striking effect on the availability of paper, 
especially newsprint, at reduced costs. Canada, through 
the development of its vast pulpwood resources, has 
played a major part in the supplying of newsprint to the 
printing industry the world over. More than forty nations, 
including the United States, depend on Canada for most 
of their newsprint. 

Job presses were greatly improved in the second quarter 
of the nineteenth century; the first rotary pressin America 
appeared in 1865; the linotype and monotype typesetting 
machines, in the 1880’s. Stereotyping, photo-engraving 
and lithographing processes were also introduced in the 
nineteenth century, but modern lithography is a quite 
recent development. 
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These new machines and processes made for the 
growth of a highly skilled body of tradesmen who form 
the backbone of the printing industry. 


The printing industry is also important from an 
economic point of view. In 1946, the last year for which 
Canadian statistics are available, total production reached 
a value of $2221, million. There were 2,400 establish- 
ments in operation in that year, employing an average 
of 49,000 workers. Salaries and wages paid out amounted 
to $8614 million. 

It is intended in this monograph to deal mainly with 
the skilled and semi-skilled trades, which are learned 
through apprenticeship training. Approximately 60 per 
cent of the working force of the printing industry is 
made up of such tradesmen. 


Operating a linotype machine 
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FIELD AND NATURE OF WORK 


Printing Methods and Processes 


The three principal methods used in printing are 
letterpress, lithography and gravure. Letterpress is also 
known as relief printing, lithography as offset printing, 
and gravure as intaglio or rotogravure. 


In letterpress work, the press plate has a raised printing 
surface, ink being applied only to this surface. 


Lithography uses the principle that water and grease 
repel each other. The printing area is on the same level 
as the plate and is coated with a greasy substance. Before 
inking, the whole plate is moistened with water. A greasy 
ink is used which is absorbed by the greasy printing sur- 
face, but is repelled by the water. In the printing process, 
the image is transferred to an intermediate rubber roller 
and is then offset on to paper. 

In gravure printing, the printing area is below the 
surface of the plate. The whole plate is inked, then wiped, 
leaving ink in the depressions only. The ink is applied to 
paper by suction created in the printing process. 


Photo-engraving, electrotyping and stereotyping are 
complementary to letterpress printing. In photo-engray- 
ing, plates are made of copy that cannot be set up in type, 
such as illustrations. In this process, a photographic 
negative is printed on a copper or zinc plate, which is 
treated with a light-sensitive coating, and the plate is 
then etched with acid to make the illustration stand out 
in relief. 

There are three different ways in which photo-engrav- 
ings are made. One is the line-etching process. Very little 
shading is achieved by this method. The second is the half- 
tone process, which gives finer detail and shading —here 
the copy to be reproduced is photographed through a 
fine cross-lined screen, resulting in a negative film on 
which the image is in the form of dots. On the printing 
plate the dots, varying in size, stand out in relief. The 
spacing and size of dots determine the black, shaded or 
white portions of the picture. The third method, used 
in gravure printing, is the photogravure process, in which 
the image is etched below the surface. 
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Stereotyping and electrotyping are used to make 
duplicate press plates of type-forms and photo-engravy- 
ings. Stereotypes are used mainly in newspaper work; 
electrotypes, which are more durable, in book and maga- 
zine work. 


In stereotyping a mould is made by pressing a wet 
papier-mache mat against the type-form. When the 
mould dries and hardens, molten type metal is poured 
into it, and the result is a metal casting which is a repro- 
duction of the original type-form. 


Duplication is achieved in electrotyping by using a wax 
or plastic composition, instead of a papier-mache, mould. 
After receiving the impression of the type-form, the 
mould is chemically treated. By the process of electrolysis, 
the mould is coated with a thin film of copper or nickel 
to form a duplicate of the original. The copper or nickel 
impression is taken from the mould, backed with lead 
and mounted, and is then ready for the press. 


It may be asked why electrotyping or stereotyping is 
necessary when the original type-form is available. Rotary 
presses, used in many plants, require curved plates to fit 
the cylindrical plate-holders. Type-forms, unlike stereo- 
types and electrotypes, cannot be used here, since they 
are flat and cannot be curved. Long runs of magazines, 
books or newspapers require several plates to preserve 
a clear print. Again, where several presses are used simul- 
taneously to speed things up, duplicate plates must be 
used. It is simpler, faster and cheaper to duplicate type- 
forms by electrotyping and stereotyping than to use 
several original type-forms. 


Letterpress is the most common printing process. 
It is generally used in newspaper, book and magazine, 
and commercial work. 


Reproduction by lithography is making rapid progress, 
although it is still less common than letterpress printing. 
In lithography, plates are made either by photographic 
(photolithography) or hand methods, although the 
former predominates. Up until the early 1900’s, litho- 
graphic work was produced from drawings on stone; since 
then metal plates have been adopted because they can 
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Making Corrections 
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be curved to fit the cylinders of a modern lithographic 
rotary press, which permits speedier production. Litho- 
graphy is a versatile printing process. It is used for the 
reproduction of fine art work, maps, books, calendars, 
posters, labels, office forms, sheet music, etc., and even 
newspapers. It is said that anything that can be sketched, 
drawn, or photographed can be lithographed. 


Gravure or intaglio printing, the least common process, 
has two main divisions: rotogravure (pictures are trans- 
ferred to press plates by photography), and hand or 
machine engraving. Picture supplements of newspapers 
are an example of rotogravure work; engraved stationery, 
greeting cards and like products, of hand or machine 
engraving. The intaglio method gives finer reproduction 
than either letterpress or offset. The gravure plate also 
serves better on long runs than does letterpress, and in 
rotogravure work this is an advantage. On shorter runs, 
offset printing has certain advantages over gravure. 


Printing Trades 


Any printing establishment is concerned essentially 
with four things: planning, composing, printing, and 
bookbinding or bindery operations. Emphasis will be 
placed here on the latter three functions. Within these 
three areas, there are a large number of occupations 
which vary from highly skilled to unskilled. 


There is a considerable variation in the size of printing 
plants and in the type of work they produce. There are 
job or commercial printing plants which range from the 
one or two-man shop to large establishments using 
batteries of typesetting machines and presses. This group 
includes plants capable of producing any type of printed 
matter. Some job shops specialize in one or more of such 
printing processes as lithography, photo-engraving, elec- 
trotyping and stereotyping. Also within this field are 
service shops (trade plants) which do specialized work for 
other printing plants. 


In addition there are newspaper establishments, maga- 
zine plants and book publishing houses. The two former 
may also do job work. 
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In small plants one or two men may carry out all the 
duties involved in composing, printing, and binding, but 
in the large plants each of these functions is carried out 
by special departments, and within each department 
the work is broken down into a number of specialized 
operations. 


The following is a brief outline of the main skilled 
and semi-skilled trades that may be found in a printing 
establishment. 


Composing-Room Occupations 


The term compositor, typesetter, Or typographer 
applies to anyone who sets type by hand or machine. 
Before the introduction of the linotype machine, all type- 
setting was done by hand. Today, however, the machine 
is to the fore, but hand composing still plays an important 
part. In some small shops all the type is still set by hand. 
In many shops machines are used for ‘‘straight matter’’, 
hand composing or the Ludlow machine for headlines, 
titles and other display type. It is of primary importance 
that the apprentice should learn hand typesetting before 
he proceeds to machine work. 


The hand compositor sets type by hand, letter by letter, 
with proper spacing, in a composing ‘‘stick’’. When the 
stick is full, the lines of type are transferred to a metal 
tray or “‘galley’’. Among other things, he may also, espe- 
cially in small shops, assemble machine and hand-set 
type, pull proofs of type-forms, proofread, correct type- 
setting errors, and do ‘‘make-up’’, that is, arrange type 
and engravings into pages. 


The linotypist operates a machine that has a key- 
board similar to that of a typewriter but with different 
arrangement and action. (The intertype machine is sim- 
ilar to the linotype.) After he completes a line of type, 
the linotypist works a lever and the machine automati- 
cally casts the line of type in a solid strip of metal known 
as a “‘slug’’. Each slug is automatically trimmed, and 
placed in a tray or ‘‘galley’’. The linotype machine is used 
for newspaper, magazine, book and some job work. 
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The monotype machine differs from the linotype in 
that it casts each character separately, whereas the 
linotype casts a whole line at a time; also the typesetting 
is done in two steps instead of one. The monotype key- 
board operator operates a keyboard which punches holes 
in a paper ribbon. The ribbon is then put through a 
monotype casting machine by the monotype caster 
operator. This machine casts each character separately, 
according to the arrangement of holes. The advantages 
of the monotype machine are that it permits single 
letter corrections, and makes a better job of spacing 
letters and words. It also handles tabular matter more 
efficiently, especially where vertical ruling is required. 
In the linotype, corrections must be made by entire lines. 
The latter machine, however, gives a greater rate of pro- 
duction. The monotype machine is used mostly for book 
and periodical work and for some commercial printing. 


The Ludlow operator combines hand and machine 
work. Individual letters or words are set by hand and 
the Ludlow machine casts them into slugs. 


In the larger shops employing a number of type- 
setting machines, repairs and major adjustments of 
these are done by a machinist. 


When all the typesetting is completed and has been 
placed and arranged in galleys by the bankman, proofs are 
pulled and are checked by proofreaders against the original 
copy for typographical, grammatical or compositional 
errors. Copyholders assist the proofreaders. In small 
shops, journeymen typesetters and advanced apprentices 
may do the proofreading. (Galley proofs are also com- 
monly submitted to authors, editors or others responsible 
for the preparation of copy, before the final make-up 
of pages takes place.) 


After corrections have been made by the compositors, 
the galleys of type are divided into desired lengths and, 
together with photo-engraved illustrations, page num- 
bers, etc., are placed on a large, smooth steel-top table, 
known as a ‘‘stone’’, where they are arranged into pages 
by the make-up-man or stoneman. The stoneman then 
levels the type and locks the completed form in a chase 


(a steel rectangular frame), and a final check is made by 
the line-up and lock-up man, who relocks the form in 
the chase (so that it will lift without spilling any type), 
after making certain that all type stands firmly upright 
and level and the margins are correct. The forms are 
then ready for the press, or for electrotyping or stereo- 


typing. 


Journeymen in the composing room, whether ‘‘all- 
round men’’ or ‘‘specialists’’, are usually trained in all 
its activities. There is thus a high degree of transferability 
between jobs in the composing room, especially in small 
shops. 


Making up a newspaper 
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Electrotyping and Stereotyping Occupations 


There are many service shops which specialize in this 
type of work for other printing establishments. However, 
a printing plant may have its own electrotyping and 
stereotyping department, as is usually the case in news- 
paper and magazine work. 


The processes of electrotyping and stereotyping, as 
methods of duplicating type-forms, have already been 
described. In stereotyping the principal trades are: 


Stereotype Moulder —makes the impression of the type- 
form in the mat (consisting of 
flong or papier-mache) by means 
of a press. 


Mat Trimmer and Backer—trims the edges of matrices (im- 
pressed mats) and_ reinforces 
backs of matrices so that they will 
not bend during the casting pro- 
cess; dries the matrices under 
steam pressure. 


Stereotype Caster —operates a machine which pours 
molten type metal into the mat. 


Plate Finisher —levels stereotype plates, smooths 
back of plate for mounting, bends 
plates to cylindrical form for use 
in rotary presses; routes both flat 
and circular plates for black and 
white and colour work. 


The main trades in electrotyping are: 


Electrotype Mould Builder—prepares wax and plastic compo- 
sition moulds. 


Electrotype Moulder —impresses the type or photo- 
engraved plate forms in moulds. 


Batteryman —operates a plating bath to electro- 
plate copper, lead or nickel on the 
graphite covered faces of lead, 
wax, or resinous moulds, to form 
reproductions, in plate form, of 
type set-ups for use in printing. 


Electrotype Stripper —removes shells (thin, electrically 
deposited coatings of copper or 
nickel) from moulds. 
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Plate Finisher _ —trims and _  lIevels_ electrotype 
plates, smooths back of plate for 
mounting, bends plates to cylind- 
rical form for use in _ rotary 
presses. 


Electrotype Caster —pours a backing of lead on electro- 
plate shells to strengthen them 
for use in printing presses. 


Photo-engravers 


Photo-engravers are mainly engaged in producing 
plates for letterpress printing, but are also employed in 
rotogravure work. 


The skilled photo-engraver is capable of performing 
all of the operations involved in the process. In a large 
service shop, however, the whole job may be done by a 
number of photo-engravers, each specializing in certain 
operations, such as photography, printing, etching and 
finishing. 


In letterpress work, the photo-engraver may perform 
one or more of the tasks involved in reproducing photo- 
graphs, drawings, paintings, and other illustrations in 
relief on zinc or copper plates: photographs illustration 
to make line plate, half-tone, or colour half-tone; develops 
negatives and sets them in drying oven; strips negatives 
from photographic plates, places them in reverse position 
on piece of glass, and sets glass and negative over sensi- 
tized metal plate; exposes plate for several minutes; etches 
plate with acid so that the image stands out in relief; 
trims and mounts plate; corrects imperfections in the 
design; prints sample copies to check for errors. 


The rotogravure photo-engraver performs work similar 
to the letterpress photo-engraver. In this case the plate 
to which the image is transferred, instead of being flat, 
is a copper cylinder with a highly polished surface. 


Lithographic Occupations 


Most lithographic work today is done by the photo- 
lithographic process, although in some types of work, such 
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as posters, plates are still made by hand. Some of the 
principal occupations in lithography are: 


Lithographic Artist —copies or creates designs on litho- 
graphic stones to be engraved by 
the ‘‘Stone Engraver’’, using soft, 
greasy crayons. In _ photolitho- 
graphy, he retouches negatives or 
positives by hand with chemic- 
als and dyes. Corrects colours in 
final press plates. 


Stone Engraver —cuts designs of type or illustra- 
tion copy into the surface of 
lithographic stones, using hand 
and machine tools. 


Photolithographer —photographs in artificial light 

(Cameraman) either illustration or typeset mate- 
rial to prepare a positive print 
(or a negative) for use in litho- 
graphic printing, enlarging or 
reducing print (or negative) to des- 
ired size. May use screen to break 
up shadings of copy into dots 
for half-tone printing. May use 
colour filters one at a time to pre- 
pare various plates for colour 
printing. 


Stripper and Layout Man—lays out the film or films on a 
large press-size glass plate or light 
opaque paper in order to obtain a 
final layout in accordance with 
the job specifications. 


Transferrer —transfers images by hand or 
(Press Platemaker) machine from photographic neg- 
atives or positives to zinc plates 
for printing by the lithographic 
process. To effect a transfer by 
hand, the transferrer covers sur- 
face of grained zinc plate with a 
coating of photosensitive chem- 
icals and allows plate to dry; the 
photographic negative or positive 
is placed on the plate and an expo- 
sure is made under strong artifi- 
cial light, thus transferring the 
image from photograph to the 
plate. In the machine process, 
photograph and plate are placed 
in a vacuum frame or photo- 
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composing machine and an expo- 
sure is then made. 

After the plate is developed, it 
is chemically treated, so that 
when moisture is applied to the 
press plate, the image areas will 
receive the greasy ink and the 
non-image areas will repel it. 

A transferrer may also trans- 
fer designs from engraved litho- 
graphic stones to zinc plates 
direct or to transparent cello- 
phane sheets for photographing 
on zinc plates. In the case of the 
direct transfer, the stone is inked 
with a special greasy ink and the 
design transferred to special paper 
and from the paper to a chem- 
ically treated zinc plate by means 
of a transfer press. 


Plate Preparer or Grainer—prepares the faces of zinc or 
aluminum plates for use as litho- 
graphic printing plates by rough- 
ening (graining) with a machine 
which rotates steel or wooden 
marbles and wet pumice or sharp 
sand over the surface. 


Pressroom Occupations 


So far we have traced the work process in printing from 
the composing room, where the type was set, to the 
making of press plates by electrotyping, stereotyping, 
photo-engraving, rotogravure and lithographic processes. 
ane next stage is the pressroom, where the actual printing 
is done. 


The pressman operates a press or presses and is re- 
sponsible for all work involved in printing. His duties 
include setting the forms or plates in place on the press, 
‘‘making ready’? (running a few samples through the 
press to ensure that the impression is even, and making 
final adjustments where necessary), seeing that the flow 
of ink is correct, and examining press sheets from time 
to time during the run. The pressman, who must be 
a journeyman, may be aided by press assistants or 
journeymen (in the case of large, automatic presses), who 
work under his direction. 
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There is a distinction between press assistants and 
press feeders. In the case of many printing presses, which 
are equipped with automatic feeders, the position of a 
press feeder has been largely eliminated and has been 
replaced by that of the press assistant. These workers are 
qualified to perform the duties involved in the care and 
equipment of accessories, loading automatic feeding 
devices, and assisting in preparing the make-ready. Press 
assistants may perform any or all of the duties of press- 
man, under the direction of a journeyman pressman. 


Because of the variety of presses and the different 
methods of printing, the pressman’s work varies. In 
small printing establishments, pressroom workers are 
usually required to operate more than one type of press 
and may also set up type by hand. In the larger com- 
mercial printing plants, press workers usually specialize 
in the operation of one kind of press. Some of the main 
types of press are as follows:! 


Platen Press —consists of a frame supporting two flat sur- 
faces—a vertical, stationary surface on which 
the type-form is locked, and a surface (called 
the platen) which moves from a horizontal 
to a vertical position in the printing process. 
The paper is placed upon the platen and is 
pressed against the type-form. Platen presses 
may be hand or automatically fed. 


Cylinder Press —consists of a revolving cylinder, or drum, 
which carries the paper and is mounted 
above the flat bed of the press. The type- 
form is locked on the flat bed and is moved 
forwards and backwards with a _ shuttle 

‘motion underneath the cylinder. This press 
may be automatically or hand fed and may 
be a one or two-colour press. 


Rotary Press —consists of two revolving cylinders, mounted 

(Sheet Fed) parallel to each other, one carrying the paper, 
the other the printing plate. The paper is 
fed either by hand or automatically. 


1 Description of presses adapted from Pressroom Occupations in 
the ‘‘Occupational Guide’’ series issued by the Michigan State Em- 
ployment Service Division, Detroit, Michigan. 
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Rotary Press —also known as a web-rotary press and gen- 
(Roll Fed) erally used for large quantity printing in 
newspaper, magazine, and book work. There 
are two types, one for black-ink printing, the 
other for colour work. This press is basically 
a series of synchronized rotary presses which 
are automatically fed by one or more rolls 
of paper at a time. The web-rotary press does 
the complete job of printing: it prints on 
both sides of the paper; cuts, assembles and 
folds the pages; counts the number of copies 
printed. For full production, the web-rotary 
press requires a crew of five or more workers. 


Specially designed rotary presses are used in offset 
and gravure printing, calling for different techniques. 


Photo N.F.B. 
Trueing up plates on the press 
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Bindery Occupations 


Many printed products, such as newspapers, business 
forms, labels, etc., require no further work after they 
leave the press. Books, magazines, pamphlets and folders, 
however, are put into final form by bindery workers. Many 
of the bindery jobs are done by journeywomen. Such 
jobs are folding, gathering sheets or collating sections 
to form books, operating punching and _ stitching 
machines, and hand sewing. Jobs such as hand book- 
binding, book finishing, embossing, and operating the 
more complicated types of machines are usually done by 
journeymen. 


According to the United States Dictionary of Occupa- 
tional Titles, the skilled bookbinder ‘‘performs any or 
all operations entailed in affixing covers to sewn-together 
signatures (folded sections of books) to form books or 
pamphlets, and performs operations entailed in finishing 
books or pamphlets, such as the following: applies glue 
to the back of sewn signatures to stiffen back of book 
body, and forms joint of book covers and book bodies; 
colours edges of signatures; reinforces backs of books by 
gluing fabric strips to them; glues cover boards to end 
sheets and dries books in a press. May tool designs on 
back covers. May repair books.’’ 


QUALIFICATIONS 


Entry into the printing trades is almost wholly through 
apprenticeship. The age at which apprentices are ac- 
cepted ranges from 16 to about 30. The Apprenticeship 
Commission in Montreal limits the maximum entry age 
to 20, with exceptions. 


Most of the printing trades call for good eyesight, 
about average physical strength, and a high degree of 
manual dexterity. Colour-blindness is a serious handicap 
in the pressroom, as is left-handedness in the composing 
room. Some printing trades can be undertaken by those 
with certain physical handicaps. Workers with speech 
or hearing defects, or both, have found employment as 
hand and machine compositors particularly, and in most 
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of the other printing trades. Some composing-room 
occupations are suitable for those who have suffered the 
loss of one or both legs, or who do not have the use of all 
their fingers. However, use of both hands is almost neces- 
sary in all the printing trades. Although there are arrested 
cases of tuberculosis employed as compositors, these 
are not common. 


Speed with accuracy, mental alertness, neatness, 
patience, and the ability to work well with others are 
necessary. An artistic sense is an asset for many kinds 
of printing work. Perseverance is an essential quality, 
in view of the long apprenticeship period. 


Printing workers, especially compositors and proof- 
readers, should have a fairly good general education, 
which includes a good grounding in the English or French 
language, or both, as the case may be. A high school 
education is preferred. The usual standard of education 
stipulated for apprentices is at least two years’ high school 
or its equivalent. 


Applicants who have completed a technical or trade 
school course in a printing trade are more likely to be 
accepted for apprenticeship than those who are untrained. 
Technical schools in the larger centres in Canada (e.g. 
The School of Graphic Arts of the Ryerson Institute, 
Toronto, and the bilingual l’7Ecole des Arts Graphiques, 
Montreal) offer an industrial course in printing that 
provides a very useful preparation for apprenticeship. 
An allowance is usually made for such training and the 
apprenticeship period correspondingly shortened. 


Courses in art, such as drawing, design, colour and 
lettering can be very helpful for many kinds of printing 
work. 


TRAINING 


The provinces of Saskatchewan, Alberta, and New 
Brunswick (Saint John area only), designate the printing 
trades for apprenticeship. The Apprenticeship Com- 
mission of the printing industry of the Montreal area, 
which represents both employers and unions, controls 


apprenticeship for that area. In Alberta the programme 
applies only to apprenticeship in weekly newspaper plants. 


The length of apprenticeship in the Saint John and 
Montreal areas is six years; in Saskatchewan, 4,000 hours 
or six years; and in Alberta (weekly newspapers), four 
years. 


Training programmes in union shops are regulated 
by unions, in agreement with employers, and vary con- 
siderably according to craft and locality. In general, the 
apprenticeship period lasts from four to six years, depend- 
ing on the trade. The following summary shows the 
approximate length of time required for union apprentice- 
ship in the various printing trades: 


Compositors (all types). ..—5 to 6 years 
Electrotypers............. —5 to 6 years 
Stereotypers.............. —5 to 6 years 
Photo-engravers 
Protosrapher 0 oi. as. —5 to 6 years 
Stripper and Printer...... —5 to 6 years 
ENT G4 UES 002) eo an —5 to 6 years 
Copper Etcher............ —5 to 6 years 
Router and Blocker...... —5 to 6 years 
CLV ES 1 Ve a a aan aan —5 to 6 years 
TCL i se eee —5 to 6 years 
Mattel Aver. Le. —5 to 6 years 
Lithographers 
Process Artist) 0.6.2 ..2%. —4 to 5 years 
Stripper and Layout Man—4 to 5 years 
Lithographic Proofer..... —4 to 5 years 
Photographer............ —4 to 5 years 
Piatemakeres. «668s wiiew. —4 to 5 years 
Hand Transferrer......... —4 to 5 years 
Lithographic Pressman’. .— 4 years 
Opaquer and Tuscher....— 2 years 
Stone and Plate Preparer .— 2 years 
Press Assistant........... a 2 years 


1The four-years’ apprenticeship period is additional to the two 
years required to become a press assistant. 
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Pressroom Occupations 
(Letterpress and Gravure) 


Newspaper Pressman..... —5 to 6 years 

Commercial Pressman....—5 to 6 years 

Pressman Assistant!...... — 3 years (minimum) 
Bindery Occupations 

Bookbinder (Male)........—4 to 6 years 

Bookbinder (Female)..... —2 to 3 years 


Training programmes for apprentices are also con- 
ducted by employers of non-union and company-union 
shops. 


Apprenticeship training usually includes, in addition 
to practical work on the job, classroom and corre- 
spondence work in related technical and other subjects. 
In areas where school facilities are not available, the 
greater part of the training is usually taken in the print- 
ing plant. In the Montreal area, in-plant training is com- 
plemented by technical instruction given at the Provincial 
School of Graphic Arts in Montreal. 


Because of the continual changes that take place in 
printing methods and processes, journeymen frequently 
take further courses to bring themselves up to date. Such 
training is of particular value to those who wish to become 
specialists, foremen, supervisors or salesmen. 


ENTERING THE OCCUPATION 


The ratio of apprentices to journeymen is quite rigidly 
controlled in the printing trades. It is therefore advisable 
for the would-be apprentice to get in touch with the 
appropriate union local and the owners of printing estab- 
lishments. In this way, he can learn not only what the 
possibilities for apprenticeship are, but also the specific 
requirements. The National Employment Service local 
offices can help an applicant make these contacts. 


1An apprentice must serve a period of at least three years before he 
can qualify as a press assistant. He then has the opportunity of 
registering as an apprentice pressman and, as such, is required to 
complete a special apprenticeship course of instruction and an addi- 
tional two years of intensive training before he obtains his journeyman 
pressman’s status. 
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EARNINGS 


In a recent survey made by the Department of Labour’, 
it was found that average wage rates in the daily news- 
paper industry in 1948 had increased 53 per cent over 
comparable rates in 1939; the increase in average wage 
rates in the job printing and publishing industry for this 
period was 65 per cent. 


In this survey returns from 79 establishments across 
Canada in the daily newspaper industry and 244 establish- 
ments in the job printing and publishing industry were 
used to make a special study of working conditions. The 
following information, derived from this study, pertains 
to tradesmen and other non-office workers: 


56 and 58 per cent of the workers in the news and job 
printing fields respectively were covered by collective 
agreements. 


Two-thirds of the workers in the daily newspaper 
industry were working 40 hours per week or less; 58 
per cent were on a five-day week. In job printing, 78 
per cent of the workers were on a five-day, 40-hour 
week. The majority of workers were in establishments 
reporting time and one-half for overtime during the 
work-week and double time on Sundays and observed 
statutory holidays. 


Two-thirds of the workers in the daily newspaper field 
were in establishments reporting a maximum vacation 
with pay of two weeks, usually after one year of service; 
almost half of the wage earners in job printing were in 
establishments reporting a maximum vacation with 
pay of two weeks, usually after five years of service. 


Wage differentials for second and third-shift work 
were generally paid to tradesmen, ranging in the news 
printing field from 10 to 17 per cent; in job printing 
the differential was found to be about 15 per cent. 


Average hourly wage rates for certain trades in the daily 
newspaper and the job printing and publishing industry 


1 See The Labour Gazette, August 1949, ‘‘Wages, Hours and Working 
Conditions in the Printing and Publishing Industries, October 1948”’. 
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as of October 1948 are presented in the two tables below. 
Union wage rates prevailing in October 1948 were, in 
many cases, higher than the average rates shown. 

It is to be noted that the average rates quoted here 
would be currently higher in a number of instances 
because, among other things, of new collective bargaining 
agreements made since these rates were compiled. 


AVERAGE HOURLY WAGE RATES IN THE DAILY NEWSPAPER 
INDUSTRY, OCTOBER 1948 


Average Wage 
Rate per Hour 


Standard 
Locality Hours 
per Compositors 
Week Hand Pressmen 
and 
Machine 
; $ 

Nova Scotia 

Halifax fobs ae, ee SRS 40 1.21 1.38 
New Brunswick 

Saint: Jon oi 5 sf oon ee ee 40 1.20 1.20 
Quebec 

Montreal. ccc os one ie 40 1.52 1.43 

Quebec st: ST a eee 40 1.09 1.06 
Ontario 

Hamilton... he ee 44 1.30 1.20 

London on go. he eee Cee eae A 40 1.40 1.43 

Ottawar. 55. ses Geta ee. 40 1.48 1.48 

Toronto 15 23.0 ra eee 40 1.78 1.78 

Wit SOr oo ne eee a 40 1.50 1.50 
Manitoba 

WAINTIDG? 2.025 3 crt ox sete ares Pek 46 1.17 1.19 
Saskatchewan 

ROBT Ge i oie i oe al ee 44 1.15 1.15 

Saskatoon: (2s) 2%.. ic Veeeemeee 44. 1.26 1.26 
Alberta 

Caleary Walkers cae on 45 1.30 1.30 

Edmontonis.). 208th teks 44. 1.30. 1.30 
British Columbia 

VancCOaver sie. 9. sae ee ae 37% 1.53 1.57 

VICLORIA... 0 ck oo a cee 37% 1.50 1.50 


Source: Department of Labour, Annual Report on Wage Rates and 
Hours of Labour in Canada, October, 1948. 
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Wage rates for apprentices are based on a percentage 
of those current for journeymen. They will, therefore, 
vary according to locality. Apprentices receive graduated 
increases, in some cases every six months, in others every 
year, throughout the period of apprenticeship until the 
maximum is reached. 


ADVANCEMENT 


Apprentice to journeyman, journeyman to foreman 
to plant superintendent. 


Although the tendency is for tradesmen to remain in 
the trade for which trained, men in the composing room 
with a creative flair may become designers and layout 
men in the advertising field. The man who has leadership 
ability and who has a thorough knowledge of his depart- 
ment may advance to foreman. A pressman possessing 
supervisory and managerial qualities, who is well versed 
in the mechanics of the presses used in all departments, 
and is acquainted with pricing policies, engraving pro- 
cesses, and other details, may become a plant super- 
intendent. 


Firms, such as printing machinery houses, paper 
companies, and ink manufacturers, sometimes prefer 
to employ skilled craftsmen as salesmen, or perhaps as 
technical men, since they are better able to cope with the 
problems of customers. 


There are examples of mechanical men assuming the 
management of smaller newspapers. 


A good number of tradesmen become proprietors of 
small shops. 


ADVANTAGES AND DISADVANTAGES 


The printing trades are, in general, strongly organized, 
which benefits the workers not only in terms of wages and 
paid vacations, but also in security of tenure. The major 
printing unions are known for welfare provisions which 
include pensions, sanatorium facilities and educational 
programmes. 
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With some exceptions, the printing trades offer inter- 
esting work, especially the skilled occupations. The steady 
development of new methods and processes adds interest 
to the work, and encourages further study. 


Generally speaking, employment is steady and the 
standards of pay are good. The printing trades are affected 
only moderately by seasonal fluctuations and are not as 
hard hit as many other trades in times of economic depres- 
sion. There are a variety of highly skilled jobs which a 
worker can enter, given the opportunity, after reaching 
journeyman standing. 


Another advantage of the printing trades is that, 
generally speaking, they are insurable occupations and 
are eligible for unemployment insurance benefits, except 
for those individual employees who are excluded by reason 
of their rate of earnings. 


Much of the work is exacting and tedious in nature, 
and would tend to be irritating to one who lacks patience 
or is nervous in temperament. Certain jobs, such as press 
feeding, proofreading and bindery work can be very 
monotonous. 


Often the worker is under pressure to meet a time limit. 
In the newspaper and magazine field night work may be 
involved, but there is usually the incentive of higher rates 
for such workers. 


Working conditions are good on the whole, but the 
composing and pressrooms are unavoidably noisy. 
Although there are the usual occupational hazards asso- 
ciated with machines for bindery, press and other workers, 
and the slight possibility of lead poisoning in the case of 
the machine compositors, these can be avoided with proper 
care. The accident rate is quite low. 


LABOUR ORGANIZATIONS 


The printing trades are highly organized in Canada, 
especially in urban areas. As a result, wages, working con- 
ditions and hiring policies are strongly influenced by 
unions. The closed-shop type of agreement is quite com- 
mon, but there are also a number of printing establish- 
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ments which are open shops, or in some cases, are covered 
by a company union. 


There are a number of international unions of printing 
workers in Canada. These are organized by individual 
crafts; the different trades in lithography, however, are 
organized in the one union. The situation is slightly 
different in Quebec where the workers are organized 
either by the international unions or the national union, 
this latter union covering all the printing trades. 


The reader is referred to the publication ‘‘Labour 
Organization in Canada’’ prepared by the Department 
of Labour, Ottawa, for a listing of the national and inter- 
national printing trade unions and the number and 
location of their branches. 


TRENDS! 
Growth 


An examination of employment figures in the printing 
and graphic arts industry from 1923 to 1946 (the last year 
for which figures are available) shows that over this 
period there was a marked increase in the numbers 
employed. The labour force in this industry rose from 
27,600 in 1923 to 48,950 in 1946, an increase of 77 per cent. 
Throughout this whole period the trend in employment 
has been upward, with the exception of the years 1930-33. 
By 1933 employment had fallen 10 per cent from the 1929 
high, but by 1934 the upward trend was resumed and by 
1939 the number employed exceeded the 1929 figure by 
2,200, representing an increase of 6 per cent. Although 
the graphic arts industry suffered unemployment during 
the depression, it recovered quickly and had on the whole 
less unemployment than most industries in manufac- 
turing. During this period, unions and employers, in 
order to ensure employment for workers already in the 
field, exercised strict control over the number of appren- 
tices admitted. The lack of replacements and new entrants 


1 Source of statistical data on printing and graphic arts industry 
from 1923 to 1946: Dominion Bureau of Statistics, Report on the 
Printing Trades in Canada, 1946. 
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to take care of retirements and the need for further expan- 
sion made itself felt from 1941 through 1943, when the 
labour force declined very slightly. Towards the end of 
the war, however, the manpower situation began to ease, 
and by 1946 the industry had increased its labour force 
over 1943 by 9,700, representing a rise of close to 25 per 
cent. 


Although the foregoing deals with the total labour 
force in the printing industry, the growth in the number 
of skilled and semi-skilled workers directly associated with 
the printing process was similarly upwards over this 
period. A comparison of census figures for the years 1921, 
1931 and 1941, bears this out. The occupational classific- 
ation used by the census does not list each printing trade 
pareuately but groups the trades into four classes as 

ollows: 


Printers —includes compositors, hand and machine; 
pressmen — letterpress, lithographic and 
gravure; electrotypers and stereotypers; and 
the apprentices to these trades. 


Bookbinders  —includes male and female bookbinders, and 
apprentices. 


Engravers and —includes engravers, photo-engravers, litho- 
Lithographers graphers, and apprentices (excluding litho- 
graphic and gravure pressmen). 


The remaining printing tradesmen, such as certain 
bindery workers, press feeders, rulers, etc., are grouped 
together with sundry occupations in photography under 
the heading ‘‘Other Occupations in Printing and Photo- 
éraphy’’. Because of this, separate figures cannot be given 
for this group of printing occupations. However, it may 
be assumed that the growth of this group has followed 
the long-term upward trend of the printing industry as 
a whole. 


The table below indicates the extent of employment 
in each of the three trade groups at the time the census 
was taken in 1921, 1931 and 1941; the percentage increase 
or decrease in numbers between 1921 and 1941 is also 
shown. 
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Pereen thee Change 


1921 1931 1941 


Printers: ... - 2. Male 11,736 15,576 17,479 + 49 
Female # 577 827 + 43 (1931-41) 
Bookbinders....... Male 951 822 931 — 2 
Female 1,749 1,137 1,435 — 18 
Engravers and 
Lithographers..... Male 1,034 1,756 2,064 +100 
Female # # # 
TOVAL 3... xc ee 15,470 19,868 22,736 + 47 
Total tradesmen and other 
employees in Printing and 


Graphic Arts industry....... 27,610! 33,919 39,866 + 44 


1 Number employed in 1923. 
# Negligible. 


The importance of the printers’ group of tradesmen 
from an employment viewpoint stands out sharply in 
this table: approximately four-fifths of all tradesmen 
were in this group in 1941. 


The decline in the number of bookbinders was much 
less severe for males than for females. 


Few women were employed as engravers and litho- 
¢graphers. In 1941 there were fewer than 100 so employed. 
The increasing use of engraving and, more particularly, 
of the lithographic process is reflected in the 100 per cent 
rise in employment for engravers and lithographers that 
occurred between 1921 and 1941. It may be expected that 
still greater use will be made of the lithographic process, 
with the result that more opportunities will be created 
in this field. 


Geographic Distribution 


The heavy concentration of printing employees in the 
central provinces is evident from the following table, 
which shows the distribution of these by province in 1946. 
More than three-quarters of the gainfully occupied were 
employed in Quebec and Ontario, employment in Ontario 
being double that of Quebec. 
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DISTRIBUTION BY PROVINCE OF ALL EMPLOYEES IN THE 
PRINTING AND GRAPHIC ARTS INDUSTRY, 1946 


Per Cent 
Male Female Total Distribution 
i aii mre 34,617 14,333 48,950 100.0 
See nie ws ww 97 52 149 0.3 
a Swen ws Gwinn » 835 392 1,227 2.5 
ie) ae 422 198 620 1.3 
OO ee ee 9,330 3,012 12,342 25.2 
eS is wanda» 17,195 8,248 25,443 52.0 
| SS eee 2,169 912 3,081 6.4 
Se 887 292 1,179 2.4 
sien, Sigel ee 1,130 399 1,529 3.2 
B.C. and Yukon....... 2,552 828 3,380 6.7 


The regional distribution of the three printing trade 
groups for 1941 shows the same pronounced concentration 
of tradesmen in the central provinces. The disparity in 
distribution is even more accentuated in the case of book- 
binders, engravers and lithographers. 


PERCENTAGE DISTRIBUTION OF PRINTING TRADESMEN 
BY REGION, 1941 


Prairie 
Trade Group Maritimes Quebec Ontario Prov. B.C. 
0 ST 4.7 26.1 48 .2 13.5 7.5 
Bookbinders......... 2.5 31.5 30.0 9.6 6.4 
Engravers and 
Lithographers.... 1.5 26.0 59.5 6.9 6.1 


As is to be expected, the majority of printing tradesmen 
are to be found in the larger urban centres. In 1941, four- 
teen of the largest cities in Canada together accounted 
for the employment of 54 per cent of all printers, 70 per 
cent of all bookbinders, and 66 per cent of all engravers 
and lithographers. The two cities of Toronto and Montreal 
bulk large in this employment picture. Together they 
employed over 31 per cent of all gainfully occupied printers 
in 1941, 45 per cent of all bookbinders and 42 per cent of 
all engravers and lithographers. Winnipeg and Vancouver 
rank next in the matter of employment of printing 
tradesmen. 
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PERCENTAGE DISTRIBUTION OF PRINTING TRADESMEN 


BY SELECTED CITIES, 1941 
Engravers and 
Printers Bookbinders Lithographers 


TOPO aie? 3.36 De ee a a 17.4 28.4 26.7 
Montréal se oh osc% cca oa eee 14.0 18.6 15.7 
Winriines eo. re ewe es eee 4.2 4.3 3.6 
N ANCOUVER A 6 aes Fie Bee 4.0 3.7 4.6 
14 largest cities............... 53.7 70.2 66.3 


In a survey carried out by the Department of Veterans 
Affairs in late 1946, it was estimated that hand and 
machine compositors formed roughly 42 per cent of the 
total in the printing trades in Canada. The proportion 
of typographers in Ontario was estimated at 30 per cent. 
The greater use of the linotype machine and of stereo- 
typing and electrotyping accounted for this lower pro- 
portion. About 63 per cent of all typographers were in 
Quebec and Ontario. 


The survey brought out that 77 per cent of all press- 
men were in the two central provinces. The reason for 
this concentration is that most of the books, magazines 
and large-circulation newspapers in Canada are printed 
in these areas, requiring the use of multiple presses for 
the same copy and illustrations. 


Industrial Distribution 


The mass of employment of printing workers is in the 
printing and publishing field. The following table gives 
the industrial distribution for all printing employees in 
1946, and provides some idea of the distribution of printing 
tradesmen for that year. 


NUMBER OF EMPLOYEES AND ESTABLISHMENTS, 
BY INDUSTRY, 1946 


Industry Establishments Employees 

Printing and Publishing................... 775 21,462 
Printing and Bookbinding................. 1,406 19,376 
Lithoeraphys ocicat ele ts ohh a eee 48 3,696 
Engraving, stereotyping and electrotyping. 111 3,675 
Trade Composition: soc is: -.whavse sete eee 39 522 
Bile’ Primtng’ .. 2... Pe ie eae 25 219 

MOV AL pect enna ee 2,404 48,950 


A better idea of the industrial distribution of trades- 
men can be had from the 1941 census. In that year the 
printing, publishing and engraving industry accounted 
for the employment of 88.3 per cent of all gainfully occu- 
pied printers, 82.9 per cent of bookbinders, and 63.6 per 
cent of engravers and lithographers. It is worth noting 
that 10.5 per cent of engravers and lithographers were 
employed in the photographic field, and roughly 1.4 per 
cent in advertising. 


PERCENTAGE DISTRIBUTION OF PRINTING TRADESMEN, 
BY INDUSTRY, 1941 


Printing Paper 


Pub. and Products Photo- Service 
Engraving Mfg. graphy Trade Govt. Other Sundry 
Printers........ 88.3 3.1 # 1.2 1 Paes Ces | 4.9 
Bookbinders. .. 82.9 4.1 Nil 3.4 1.8 4.4 3.4 
Engravers and 
Lithographers... 63.6 2.4 10.5 3.4 1.0 1.9(x) 17.2 


# Negligible. 
(x) Includes 1.4 per cent in advertising. 


Approximately 380 foremen were shown as employed 
in printing, publishing and engraving in 1941. 


Age Distribution 


An examination of the distribution of printing trades- 
men by age in the year 1941 shows that male bookbinders 
had a larger proportion (26.3 per cent) in the upper age 
bracket (55 and over) than the other printing trade groups. 
Male engravers and lithographers came next with 16.5 
per cent, followed by printers with 14.4 per cent. In the 
case of printers, the proportion would probably be higher 
today then in 1941, since in that year 17.2 per cent were 
in the age group 45 to 54. 


Women were mostly represented in the age groups 
up to 44. 


It can be seen, from the foregoing, that there will 
probably be at least a moderate number of openings 
occurring as a result of retirements and deaths in the 
case of printing tradesmen. Openings for women because 


of these factors will be very few. However, openings occa- 
sioned by turnover because of the marriage factor would 
be fairly high for women. 


AGE DISTRIBUTION OF PRINTING TRADESMEN, 1941 


(Percentages) 
Under 45 45-54 55 + 

Bookbinders 

Male: A720 ee ee 53.8 19.9 26.3 

Femaleric3 theo eee 86.2 7.8 6.0 
Engravers and Lithographers 

Mal@le". 3. st. oe ee ee 67.0 16.5 16.5 

Female. 42 ees 100.0 —— —_— 
Printers 

Male. cx.tis oe ee 68 .4 bas by Ree 14.4 

Wemal@ 255.0. e.. seers: 84.3 11.0 4.7 


Employment Prospects 


For the greater part of 1948, according to National 
Employment Service figures, the number of unfilled 
vacancies for skilled and semi-skilled male workers in 
printing and publishing was more or less equal to the 
number of unplaced applicants, which would indicate a 
firm demand for such workers. From October 1948 to 
October 1949, the number of applicants exceeded that of 
vacancies, which may point to a slight softening of 
demand. It is noted that the number of vacancies for 
male workers gradually declined in 1948 as the year pro- 
gressed. A low of 108 vacancies compared with a high of 
317 applicants was recorded at the beginning of March. 
From March onward the situation improved. On Septem- 
ber 29, 1949, there were 201 unfilled vacancies compared 
with 413 unplaced applicants. 


Corresponding figures for females show a consistent 
excess of applicants over vacancies through 1948 and early 
1949. On September 29, 1949, the figures were 15 unfilled 
vacancies as against 194 unplaced applicants. 


The present demand for unskilled workers, both male 
and female, is low. 
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The foregoing does not give a complete picture of 
current demand and supply since, in the case of skilled 
and semi-skilled workers, an appreciable part of the place- 
ment would be done by the printing unions themselves. 


It has been pointed out that the long-term trend in 
employment of tradesmen has been steadily upward in 
most printing occupations. The likelihood is that this 
trend will be maintained in the future. At the same time, 
it would seem that the rate of increase in employment, 
which was high in the late war years and in the post-war 
period, has probably reached its peak and may revert to 
a lower figure. 


Mention has been made of the high proportion of 
tradesmen in the central provinces and in the larger 
cities. Because of this, openings should be more plentiful 
and of greater variety in these areas than elsewhere. 
This should hold, in greater degree, for engravers, litho- 
éraphers and bookbinders than for the printers’ group 
of tradesmen. In the latter case, although there is a con- 
centration of such tradesmen in the larger cities, it is not 
as marked as for the other tradesmen—there are many 
small-town printing shops which publish weeklies and 
do job work. It can be expected, of course, that competi- 
tion for jobs in the printing trades will be keenest in the 
large cities. 


The postponement of retirements during and since 
the war, and the fact that the average age of journeymen 
is therefore higher than before, should produce a greater 
need for replacements on this account over the next few 
years. The mortality factor should also add to this need. 


The majority of printing tradeswomen are employed 
in bookbinding occupations; relatively few in the other 
trades. 


Approximately four-fifths of all printing tradesmen 
are to be found in the printers’ group of occupations 
(compositors, pressmen, electrotypers and stereotypers). 
The majority of openings will, therefore, probably occur 
in this field. Within this group, the long-range outlook 
is more favourable for machine compositors than for hand 
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compositors; there will probably continue to be a slow 
decline in hand composing, largely because of the greater 
use of machine typesetting. The likelihood is that the 
greatest number of opportunities will be in machine 
composing and press work. Monotype keyboard opera- 
tion, monotype casting, electrotyping and stereotyping 
are expanding fields, but the number of openings that 
may occur here will be considerably fewer than for lino- 
type operators and pressmen. Some expansion should also 
occur in the photo-engraving field. 


Many United States periodicals are printed in Canada 
for Canadian circulation because of tariff restrictions. 
This trend is favourable to pressmen, since this kind of 
printing, apart from local advertising, is done from stereo- 
typed or electrotyped plates prepared by the original 
publisher. Other United States publications come into 
Canada direct and are sold at higher prices. If their circu- 
lation should fall off, it is probable that there would be 
Canadian-printed editions to restore it, which action 
would be favourable to pressmen in Canada. 


The increasing use of illustration work in advertising, 
particularly colour work, should benefit the lithographic 
trades. The effect of an economic recession would be felt 
keenly by these trades. Although lithography is the fastest 
growing printing process, the actual number of openings 
for newcomers, in the foreseeable future, will probably 
not be large. Men with experience in, or training related 
to, lithographic work stand a much better chance of 
filling the new openings that will occur. 


Bookbinding has, in the process of mechanization, 
become an occupation needing a smaller proportion of 
fully skilled workers. The trade is dependent upon the 
demand for books and is directly affected by economic 
conditions. The long-term trend for skilled bookbinders 
will probably continue downward. Men have a tendency 
to make bookbinding a lifetime job, so that the rate of 
turnover is low in this occupation. 


Seasonal unemployment is not very common in the 
printing trades, the number of workers employed through- 
out the year being quite consistent. Adverse economic 


conditions affect certain types of printing more than 
others, less so in the newspaper field and more so in the 
job printing field. A high level of business makes for a 
high demand for printed products and advertising mate- 
rials; consequently, printing tradesmen who are. em- 
ployed in establishments dependent on this demand are 
more affected by a low business level. 


Some consideration must be given to the probable 
effects of technological changes in opportunities for 
printing tradesmen. In the past few years, the character 
of the work, together with the specific types of jobs per- 
formed, has changed. The introduction of the composing 
machine has resulted in fewer jobs for hand compositors. 
Advances in presses have changed the character of the 
pressman’s work. There has been rapid improvement in 
the offset printing process, both in reproduction and in 
presses. The gravure process is considered by some author- 
ities to be one which will be more widely used. The increas- 
ing use of colour printing makes it probable that there 
will be a greater demand in the next few years for printers 
who are skilled in colour process work. 


A new process that is being developed rapidly is the 
silk-screen process, which is used widely in the textile 
industry, in sign shops, in department stores for display 
purposes, and even on small runs by lithographers. It is 
considered to be one of the most artistic and versatile 
processes now available. 


There have been important changes recently in type- 
setting, which if generally used would possibly tend to 
reduce the need for linotype operators;examples of these 
are the semagraph and teletypesetter. 


The introduction of changes has, in the past, been 
éradual. Their effects on future employment prospects 
must, however, be considered. 
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obtain it from National Film Board offices as listed in 
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FOREWORD 


During recent years there has been a steadily increasing demand for 
up-to-date information on occupations. 


This demand comes from youth faced with the need of choosing an 
occupation and of selecting the type of training required; from parents, 
teachers and other counsellors; from workers shifting to other occu- 
pations; from employment service officers; from directors of personnel 
and union officials, and from other quarters. 


This series of monographs and an accompanying series of pamphlets, 
the latter containing similar information in a condensed form, are 
attempts to meet this demand. These publications are designed for 
general use and cover a wide range of occupations, including profes- 
sions. They indicate, among other things, the nature of the occupation 
or group of occupations, entrance and training requirements, working 
conditions and opportunities in each. 


The staff of the Occupational Analysis Section has prepared this 
series with the generous assistance of representatives of management, 
trade unions and professional associations. The co-operation of the 
Unemployment Insurance Commission, the Vocational Training 
Branch of the Department of Labour, and the Dominion Bureau of 
Statistics is gratefully acknowledged. 


Acknowledgment is also made of the assistance obtained from 
numerous publications on occupations prepared in Canada and in 
other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 

January 1957. 
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PRINTING TRADES 


Photo: N.F.B. 


The composing room of a daily paper 


HISTORY AND IMPORTANCE 


The term “printing” is applied to the art of impressing letters, 
figures, etc., on paper or other substance. History records that the 
Chinese, as far back as 868 A.D., duplicated the written word by 
means of wooden blocks carved in relief. It was not until the 
fifteenth century, however, when Gutenberg in Germany invented 
movable type and the hand-operated printing-press, that the way 
was opened for the rapid growth of the printing art, and the ex- 
tension of learning and culture to men everywhere. 

Up to that time, Europe knew only the hand-written books of 
the skilled scribe, books that were scarce and expensive. In the 
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printing-press a less expensive medium was found, which permitted 
a more rapid spread of information. Greek and Roman classics 
in printed form were soon in general use. Men’s minds were 
stimulated and found expression in the enlightened thinking of 
the Renaissance. 


Printing has rightly been called “the art which preserves all 
the arts” and the “Mother of Progress”. It is difficult to think of 
any activity in which the printed word does not play a part. It is 
used not only for social, scientific and cultural purposes, but also 
for the conduct of government, business and industry. The expan- 
sion of free education to all classes during the past century created 
a greatly increased demand for printed matter. 


The present status of the printing industry is largely the result 
of new machines and processes introduced in the nineteenth 
century. These, together with cheaper paper-making methods, so 
reduced printing costs that the demand for the printed product 
was greatly stimulated. 


One can but briefly review here some of the important changes 
that took place in that century. The first paper machine making a 
continuous web of paper was successfully started in England in 
1804. A deterrent to the growth of the printing industry was the 
high cost of paper made from rags. After 1860, the production of 
paper from wood pulp had a striking effect on the availability of 
paper, especially newsprint, at reduced costs. Canada, through 
the development of its vast pulpwood resources, has played a 
major part in the supplying of newsprint to the printing industry 
the world over. More than forty nations, including the United 
States, depend on Canada for most of their newsprint. 


Job presses were greatly improved in the second quarter of the 
nineteenth century; the first rotary press in America appeared in 
1865; the linotype and monotype typesetting machines, in the 
1880’s. Stereotyping, photo-engraving and lithographing processes 
were also introduced in the nineteenth century, but modern li- 
thography is a quite recent development. 


These new machines and processes made for the growth of a 
highly skilled body of tradesmen who form the backbone of the 
printing industry. 

The printing industry is also important from an economic 
standpoint. In 1954, the last year for which Canadian statistics 
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are available, total production reached a value of slightly more 
than $525'% million. During the year, 2,841 establishments were 
in operation, employing about 63,200 workers. Salaries and wages 
paid out amounted to approximately $209 million. 


It is intended in this monograph to deal mainly with the skilled 
and semi-skilled trades, which are learned through apprenticeship 
training. Approximately 60 per cent of the working force of the 
printing industry is made up of such tradesmen. 


FIELD AND NATURE OF WORK 


Printing Methods and Processes 


The three principal methods used in printing are letterpress, 
lithography and gravure. Letterpress is also known as relief print- 
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ing, lithography as offset printing, and gravure as intaglio or 
rotogravure. 


In letterpress work, the press plate has a raised printing sur- 
face, ink being applied only to this surface. 


Lithography uses the principle that water and grease repel each 
other. The printing area is on the same level as the plate and is 
coated with a greasy substance. Before inking, the whole plate is 
moistened with water. A greasy ink is used which is absorbed by 
the greasy printing surface, but is repelled by the water. In the 
printing process, the image is transferred to an intermediate rubber 
roller and is then offset on to paper. 


In gravure printing, the printing area is below the surface of 
the plate. The whole plate is inked, then wiped, leaving ink in the 
depressions only. The ink is applied to paper by suction created 
in the printing process. 


Photo-engraving, electrotyping and stereotyping are comple- 
mentary to letterpress printing. In photo-engraving, plates are 
made of copy that cannot be set up in type, such as illustrations. 
In this process, a photographic negative is printed on a copper or 
zinc plate, which is treated with a light-sensitive coating, and the 
plate is then etched with acid to make the illustration stand out 
ins rele: 


There are three different ways in which photo-engravings are 
made. One is the line-etching process. Very little shading is 
achieved by this method. The second is the half-tone process, 
which gives finer detail and shading — here the copy to be repro- 
duced is photographed through a fine cross-lined screen, resulting 
in a negative film on which the image is in the form of dots. On 
the printing plate the dots, varying in size, stand out in relief. The 
spacing and size of dots determine the black, shaded or white 
portions of the picture. The third method, used in gravure printing, 
is the photogravure process, in which the image is etched below 
the surface. 


Stereotyping and electrotyping are used to make duplicate 
press plates of type-forms and photo-engravings. Stereotypes are 
used mainly in newspaper work; electrotypes, which are more 
durable, in book and magazine work. 
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In stereotyping, a mould is made by pressing a wet papier- 
maché mat against the type-form. When the mould dries and 
hardens, molten type metal is poured into it, and the result is a 
metal casting which is a reproduction of the original type-form. 


Duplication is achieved in electrotyping by using a wax or 
plastic composition, instead of a papier-maché, mould. After re- 
ceiving the impression of the type-form, the mould is chemically 
treated. By the process of electrolysis, the mould is coated with a 
thin film of copper or nickel to form a duplicate of the original. 
The copper or nickel impression is taken from the mould, backed 
with lead and mounted, and is then ready for the press. 


It may be asked why electrotyping or stereotyping is necessary 
when the original type-form is available. Rotary presses, used in 
many plants, require curved plates to fit the cylindrical plate- 
holders. Type-forms, unlike stereotypes and electrotypes, are not 
used here, since they are flat and cannot be curved. Long runs 
of magazines, books or newspapers require several plates to pre- 
serve a clear print. Again, where several presses are used simul- 
taneously to speed things up, duplicate plates must be used. It is 
simpler, faster and cheaper to duplicate type-forms by electro- 
typing and stereotyping than to use several original type-forms. 


Letterpress is the most common printing process. It is 
generally used in newspaper, book and magazine, and commercial 
work. 


Reproduction by lithography is making rapid progress, al- 
though it is still less common than letterpress printing. In 
lithography, plates are made either by photographic (photoli- 
thography) or hand methods, although the former predominates. 
Up until the early 1900’s, lithographic work was produced from 
drawings on stone; since then metal plates have been adopted 
because they can be curved to fit the cylinders of a modern 
lithographic rotary press, which permits speedier production. Li- 
thography is a versatile printing process. It is used for the repro- 
duction of fine art work, maps, books, calendars, posters, labels, 
office forms, sheet music, etc., and even newspapers. It is said 
that anything that can be sketched, drawn, or photographed can 
be lithographed. 

Gravure or intaglio printing, the least common process, has 
two main divisions: rotogravure (pictures are transferred to press 
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plates by photography), and hand or machine engraving. Picture 
supplements of newspapers are an example of rotogravure work; 
engraved stationery, greeting cards and like products, of hand or 
machine engraving. The intaglio method gives finer reproduction 
than either letterpress or offset. The gravure plate also serves 
better on long runs than does letterpress, and in rotogravure work 
this is an advantage. On shorter runs, offset printing has certain 
advantages over gravure. 


Printing Trades 


Any printing establishment is concerned essentially with four 
things: estimating and planning, composing, printing, and book- 
binding or bindery operations. Emphasis will be placed here on 
the latter three functions. Within these three areas, there are a 
large number of occupations which vary from highly skilled to 
unskilled. 


There is a considerable variation in the size of printing plants 
and in the type of work they produce. There are job or commer- 
cial printing plants which range from the one or two-man shop to 
large establishments using batteries of typesetting machines and 
presses. This group includes plants capable of producing any type 
of printed matter. Some job shops specialize in one or more of 
such printing processes as lithography, photo-engraving, electro- 
typing and stereotyping. Also within this field are service shops 
(trade plants), which do specialized work for other printing plants. 


In addition there are newspaper establishments, magazine 
and book publishing houses. The two former may also do job 
work. 

In small plants one or two men may carry out all the duties 
involved in composing, printing, and binding, but in the large 
plants each of these functions is carried out by special depart- 
ments, and within each department the work is broken down into 
a number of specialized operations. 

The following is a brief outline of the main skilled and semi- 
skilled trades that may be found in a printing establishment. 


Composing-Room Occupations 


The term compositor, typesetter, or typographer applies to any- 
one who sets type by hand or machine. Before the introduction of 
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the linotype machine, all typesetting was done by hand. Today, 
however, the machine is to the fore, but hand composing still plays 
an important part. In some small shops all the type is still set by 
hand. In many shops, machines are used for “straight matter”, 
and headlines, titles and other display type are set by hand or with 
the Ludlow machine. It is of primary importance that the ap- 
prentice learn hand typesetting before he proceeds to machine 
work. 


The hand compositor sets type by hand, letter by letter, with 
proper spacing, in a composing “stick”. When the stick is full, the 
lines of type are transferred to a metal tray or “galley”. Among 
other things, he may also, especially in small shops, assemble 
machine and hand-set type, pull proofs of type-forms, proofread, 
correct typesetting errors, and do “make-up”, that is, arrange type 
and engravings into pages. 


The linotypist operates a machine that has a keyboard similar 
to that of a typewriter but with different arrangement and action. 
(The Intertype machine is similar to the linotype.) After he com- 
pletes a line of type, the linotypist works a lever and the machine 
automatically casts the line of type in a solid strip of metal known 
as a “slug”. Each slug is automatically trimmed, and placed in a 
galley. The linotype machine is used for newspaper, magazine, 
book and some job work. 


The monotype machine differs from the linotype in that it casts 
each character separately instead of a line at a time; also the 
typesetting is done in two steps instead of one. The monotype 
keyboard operator operates a keyboard that punches holes in a 
paper ribbon. The ribbon is then put through a monotype casting 
machine by the monotype caster operator. This machine casts 
each character separately, according to the arrangement of holes. 
The advantages of the monotype machine are that it permits single 
letter corrections, and makes a better job of spacing letters and 
words. It also handles tabular matter more efficiently, especially 
where vertical ruling is required. In the linotype, corrections must 
be made by entire lines. The latter machine, however, gives a 
greater rate of production. The monotype machine is used mostly 
for book and periodical work and for some commercial printing. 
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The Ludlow operator combines hand and machine work. In- 
dividual letters or words are set by hand and the Ludlow machine 
casts them into slugs. 


When all the typesetting is completed and has been placed and 
arranged in galleys by the bankman, proofs are pulled and are 
checked by proofreaders against the original copy for typograph- 
ical, grammatical or compositional errors. Copyholders assist the 
proofreaders. In small shops, journeymen typesetters and advanced 
apprentices may do the proofreading. (Galley proofs are also 
commonly submitted to authors, editors or others responsible for 
the preparation of copy, before the final make-up of pages takes 
place.) 


After corrections have been made by the compositors, the gal- 
leys of type are divided into desired lengths and, together with 
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photo-engraved illustrations, page numbers, etc., are placed on a 
large, smooth steel-top table, known as a “stone”, where they are 
arranged into pages by the make-up man. The stoneman then 
levels the type and locks the completed form in a chase (a steel 
rectangular frame). A final check is made by the line-up and lock- 
up man, who relocks the form in the chase (so that it will lift with- 
out spilling any type), after making certain that all type stands 
firmly upright and level and the margins are correct. The forms 
are then ready for the press, or for electrotyping or stereotyping. 


Journeymen in the composing room, whether “all-round men” 
or “specialists”, are usually trained in all its activities. There is 
thus a high degree of transferability among jobs in the composing 
room, especially in small shops. 


Electrotyping and Stereotyping Occupations 


Many service shops specialize in this type of work for other 
printing establishments. However, a printing plant may have its 
own electrotyping and stereotyping department, as is usually the 
case in newspaper and magazine work. 


The processes of electrotyping and stereotyping, as methods of 
duplicating type-forms, have already been described. In stereo- 
typing the principal trades are: 


Stereotype Moulder — makes the impression of the type- 
form in the mat (consisting of flong 
or papier-maché) by means of a 
press. 


Mat Trimmer and Backer —trims the edges of matrices (im- 
pressed mats) and reinforces backs 
of matrices so that they will not 
bend during the casting process; 
dries the matrices under steam 
pressure. 


Stereotype Caster — operates a machine that pours 
molten type metal into the mat. 


Plate Finisher — levels stereotype plates, smooths 
back of plate for mounting, bends 
plates to cylindrical form for use in 
rotary presses; routes both flat and 
circular plates for black and white 
and colour work. 
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The main trades in electrotyping are: 


Electrotype Mould Builder -— prepares wax and plastic composi- 
tion moulds. 


Electrotype Moulder —- impresses the type or photo-engraved 
plate forms in moulds. 


Batteryman — operates a plating bath to electro- 
plate copper, lead or nickel on the 
graphite covered faces of lead, wax, 
or resinous moulds, to form repro- 
ductions, in plate form, of type 
set-ups for use in printing. 


Electrotype Stripper — removes shells (thin, electrically de- 
posited coatings of copper or nickel) 
from moulds. 


Plate Finisher —trims and levels electrotype plates, 
smooths back of plate for mounting, 
bends plates to cylindrical form for 
use in rotary presses. 


Electrotype Caster — pours a backing of lead on electro- 
plate shells to strengthen them for 
use in printing presses. 


Photo-engravers 


Photo-engravers are mainly engaged in producing plates for 
letterpress printing, but are also employed in rotogravure work. 


The skilled photo-engraver is capable of performing all of the 
operations involved in the process. In a large service shop, how- 
ever, the whole job may be done by a number of photo-engravers, 
each specializing in certain operations, such as photography, 
printing, etching and finishing. 


In letterpress work, the photo-engraver may perform one or 
more of the tasks involved in reproducing photographs, drawings, 
paintings, and other illustrations in relief on zinc or copper plates: 
photographs illustrations to make line plate, half-tone, or colour 
half-tone; develops negatives and sets them in drying oven; strips 
negatives from photographic plates, places them in reverse posi- 
tion on piece of glass, and sets glass and negative over sensitized 
metal plate; exposes plate for several minutes; etches plate with 
acid so that the image stands out in relief; trims and mounts plate; 
corrects imperfections in the design; prints sample copies to check 
for errors. 
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The rotogravure photo-engraver performs work similar to the 
letterpress photo-engraver. In this case, the plate to which the 
image is transferred, instead of being flat, is a copper cylinder with 
a highly polished surface. 


Lithographic and Photo-offset Occupations 


In lithography, plates are made either by photographic or hand 
methods. The photographic process is the more common and is 
known as photolithography or photo-offset. In some types of work, 
plates are still made by hand. 


What goes into the making of a press plate? First of all, de- 
signs or type can be transferred to zinc press plates either from 
lithographic stones (made of limestone) or from photographic 
positives or negatives. This is done by the transferrer or press 
platemaker. 


The transferrer covers the surface of the grained zinc plate 
with a coating of photosensitive chemicals and allows it to dry; 
the photographic negative or positive is placed on the plate and an 
exposure is made, thus transferring the image from the photograph 
to the plate. After the plate is developed, it is chemically treated, 
so that when the plate is moistened, the image areas will absorb 
the greasy ink and the non-image areas will repel it. 


The process of transferring from lithographic stones can be 
done directly or by photography. The photographic method is 
similar to the one described above. In the direct method, the stone 
is inked with a special greasy ink and the design transferred to 
special paper and then to the press plate by means of a transfer 
press. 


The lithographic artist draws designs on lithographic stones 
and, in photolithography, retouches negatives or positives by hand. 
He also corrects colours in final press plates. The stone engraver, 
using hand tools, cuts designs of type or illustration into the sur- 
face of lithographic stones. The cameraman or photolithographer 
photographs, in artificial light, either illustration or typeset ma- 
terial to prepare a positive print (or negative) for use in making 
plates. The stripper and layout man lays out the film or films on 
a large press-size glass plate or light opaque paper in order to 
make a final layout in accordance with the job specifications. 
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Pressroom Occupations 


So far we have traced the work process in printing from the 
composing room, where the type was set, to the making of press 
plates by electrotyping, stereotyping, photo-engraving, rotogravure 
and lithographic processes. The next stage is the pressroom, where 
the actual printing is done. 


The pressman operates a press or presses and is responsible 
for all work involved in printing. His duties include setting the 
forms or plates in place on the press, “making ready” (running 
a few samples through the press to ensure that the impression is 
even, and making final adjustments where necessary), seeing that 
the flow of ink is correct, and examining press sheets from time 
to time during the run. The pressman, who must be a journey- 
man, may be aided by press assistants, or other journeymen (in 
the case of large, automatic presses), who work under his direction. 


There is a distinction between press assistants and press 
feeders. Many printing presses are now equipped with automatic 
feeders so that press feeders have been largely eliminated and re- 
placed by press assistants. These workers are qualified to perform 
the duties involved in the care of equipment and accessories, load- 
ing automatic feeding devices, and assisting in preparing the make- 
ready. Press assistants may perform any or all of the duties of 
pressman, under the direction of a journeyman pressman. 


Because of the variety of presses and the different methods of 
printing, the pressman’s work varies. In small printing establish- 
ments, pressroom workers are usually required to operate more 
than one type of press and may also set up type by hand. In the 
larger commercial printing plants, press workers usually specialize 
in the operation of one kind of press. Some of the main types of 
press are as follows: * 

Platen Press — consists of a frame supporting two flat surfaces 
—a vertical, stationary surface on which the 
type-form is locked, and a surface (called the 
platen) that moves from a horizontal to a 
vertical position in the printing process. The 
paper is placed upon the platen and is pressed 
agaiust the type-form: Platen presses may be 
hand or automatically fed. 


1 Description of presses adapted from Pressroom Occupations in the “Occupational 
Guide” series issued by the Michigan State Employment Service, Detroit, Michigan. 
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Cylinder Press — consists of a revolving cylinder, or drum, that 
carries the paper and is mounted above the flat 
bed of the press. The type-form is locked on 
the flat bed and is moved forwards and back- 
wards with a shuttle motion underneath the 
cylinder. This press may be automatically or 
hand fed and may be a one or two-colour press. 


Rotary Press —consists of two revolving cylinders, mounted 
(Sheet Fed) parallel to each other, one carrying the paper, 
the other the printing plate. The paper is fed 

either by hand or automatically. 


Rotary Press — also known as a web-rotary press and generally 
(Roll Fed) used for large quantity printing in newspaper, 
magazine, and book work. There are two types, 
one for black-ink printing, the other for colour 
work. This press is basically a series of syn- 
chronized rotary presses which are automatical- 
ly fed by one or more rolls of paper at a time. 
The web-rotary press does the complete job of 
printing: it prints on both sides of the paper; 
cuts, assembles and folds the pages; counts the 
number of copies printed. For full production, 
the web-rotary press requires a crew of five or 
more workers. 


Specially designed rotary presses, calling for different tech- 
niques, are used in offset and gravure printing. 


Bindery Occupations 


Many printed products, such as newspapers, business forms, 
labels, etc., require no further work after they leave the press. 
Books, magazines, pamphlets and folders, however, are put into 
final form by bindery workers. Many of the bindery jobs are done 
by women. Such jobs are folding, gathering sheets or collating 
sections to form books, operating punching and stitching machines, 
and hand sewing. Jobs such as hand bookbinding, book finishing, 
embossing, and operating the more complicated types of machines 
are usually done by journeymen. 


According to the United States Dictionary of Occupational 
Titles, the skilled bookbinder “performs any or all operations en- 
tailed in affixing covers to sewed-together signatures to form books 
or pamphlets, and in finishing books or pamphlets: Creases folds 
of sewed-together signatures of unbound books and compresses 
books to size. Applies glue to back of sewed signatures to stiffen 
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back of book body, and forms joint of book covers and book 
bodies. Colours edges of signatures with plain colours or with 
mixed colours that give appearance of marble. Reinforces backs 
of books by gluing fabric strips to them. Glues cover boards to 
end sheets and dries books in press. May tool designs on book 
covers. May repair books.” 


QUALIFICATIONS 


Entry into the printing trades is almost wholly through ap- 
prenticeship. The age at which apprentices are accepted ranges 
from 16 to about 30. The Apprenticeship Commission in Montreal 
limits the maximum entry age to 20, with exceptions. 


Most of the printing trades call for good eyesight, about aver- 
age physical strength, and a high degree of manual dexterity. 
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Colour-blindness is a serious handicap in the pressroom, as is left- 
handedness in the composing room. Some printing trades can be 
undertaken by those with certain physical handicaps. Workers with 
speech or hearing defects, or both, have found employment as 
hand and machine compositors and in most of the other printing 
trades. Some composing-room occupations are suitable for those 
who have suffered the loss of one or both legs, or who do not have 
the use of all their fingers. However, use of both hands is almost 
indispensable in all printing trades. 


Speed with accuracy, mental alertness, neatness, patience, and 
the ability to work well with others are necessary. An artistic 
sense is an asset for many kinds of printing work. Perseverance 
is an essential quality, in view of the long apprenticeship period. 


Printing workers, especially compositors and proofreaders, 
should have a fairly good general education, which includes a good 
grounding in the English or French language, or both, as the case 
may be. A high school education is preferred. The usual standard 
of education stipulated for apprentices is at least two years’ high 
school or its equivalent. 


Applicants who have completed a technical or trade school 
course in a printing trade are more likely to be accepted for 
apprenticeship than those who are untrained. Technical schools 
in the larger centres in Canada and the bilingual l’Ecole des Arts 
Graphiques, Montreal, offer industrial courses in printing that 
provide a very useful preparation for apprenticeship. An allow- 
ance is usually made for such training and the apprenticeship 
period correspondingly shortened. 


Courses in art, such as drawing, design, colour and lettering, 
can be very helpful for many kinds of printing work. 


TRAINING 


The provinces of New Brunswick and British Columbia de- 
signate the printing trades for apprenticeship. The Apprenticeship 
Commission of the printing industry of the Montreal area, which 
represents both employers and unions, controls apprenticeship for 
that area. 


Training programs in union shops are regulated by unions, in 
agreement with employers, and vary considerably according to 
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craft and locality. In general, the apprenticeship period lasts from 
four to six years, depending on the trade. The following summary 
shows the approximate length of time required for union appren- 
ticeship in the various printing trades: 


Compositors (all types).......... 5 to 6 years 
PIC COLYy DOTS ae iia eis lek wes 5 to 6 years 
Bictomty crs: wet fee eh 5 to 6 years 
Photo-engravers 
POU rApHers or ee ll US HO Oe tO. Gvyears 
Sudspersand Printer «5. 290, Ae TS 10 eO-vears 
Me cliente a heh eee Sees 5 to 6 years 
ppc EICNer 6... ia sit 5 to 6 years 
mouterand blocker’... 2 6. 5 to 6 years 
_EVDAILIS) 21 pn ha of Pai a hg ee 5 to 6 years 
CIS DST A ae gala aaa ete ee ot LOMO eve Td Ts 
AVC es oii. cs a sas a et os 5 to 6 years 
Lithographers 
PES AN OC Eee 4 to 5 years 
Stripper and Layout Man........ 4 to 5 years 
Ieitnoorapnic Prooter os. oc ok as 1 04tO:.d, Years 
PT OONOL) foo. s ais Sidra is ids rue 4 to 5 years 
Ce aia ge che love ey heed © lone 4 to 5 years 
aC A NSLCUL CTY Se sa ips, +e dees 4 to 5 years 
Pinoerapnic. Pressman, ......'s....: 4 years 
OA erenud. | USCUEL vice ste co Aon, § 2 years 
Prone mincderlate: Preparers cs.0. 5s 2 years 
RSG NSSISCANL: 2p) ivsth eke eek 8 2 years 
Pressroom Occupations 
(Letterpress and Gravure) 
Newspaper Pressman...... 5 to 6 years 
Commercial Pressman ..... 2.tOnO years 
Pressman Assistant’ ....... 2 years (minimum) 


1 The four-years’ apprenticeship period is additional to the two years required to be- 
come a press assistant. 


2 This classification applies only to job shops. An apprentice must serve a period of 
at least two years before he can qualify as a press assistant. He then has the oppor- 
tunity of registering as an apprentice pressman and, as such, is required to complete 
a special apprenticeship course of instruction and an additional two years of intensive 
training before he obtains his journeyman pressman’s status. In the operation of news- 
paper presses there are only two classifications recognized — newspaper pressman and 
newspaper apprentice. 
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Bindery Occupations 


Bookbinder (Male) ........ 4 to 6 years 
Bookbinder (Female) ...... 2 to 3 years 


Training programs for apprentices are also conducted by em- 
ployers of non-union and company-union shops. 


Apprenticeship training usually includes, in addition to prac- 
tical work on the job, classroom and correspondence work in 
related technical and other subjects. In areas where school 
facilities are not available, the greater part of the training is 
usually taken in the printing plant. In the Montreal area, in-plant 
training is complemented by technical instruction given at l’Ecole 
_ des Arts Graphiques in Montreal. 


Because of the continual changes that take place in printing 
methods and processes, journeymen frequently take further courses 
to bring themselves up to date. Such training is of particular value 
to those who wish to become specialists, foremen, supervisors or 
salesmen. 


ENTERING THE OCCUPATION 


The ratio of apprentices to journeymen is quite rigidly con- 
trolled in the printing trades. It is, therefore, advisable for the 
would-be apprentice to get in touch with the appropriate union 
local and the owners of printing establishments. In this way, he 
can learn not only what the possibilities for apprenticeship are, but 
also the specific requirements. The National Employment Service 
local offices can help an applicant make these contacts. 


EARNINGS AND OTHER CONDITIONS OF WORK 


Between 1949 and 1954, average wage rates increased nearly 
50 per cent in the newspaper industry and nearly 40 per cent in 
job printing. 


Working conditions in the printing, publishing and allied in- 
dustries were surveyed by the Department of Labour in April 
1955. Returns from 454 establishments employing a total of 
28,000 non-office workers show that 


— more than 90 per cent of the workers covered were on a 
5-day week; 
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— nearly 90 per cent worked 40 hours a week or less; 


— slightly more than 70 per cent were in establishments 
granting two weeks’ vacation after a year’s employment; 


— almost 30 per cent were in establishments granting three 
weeks’ vacation after 15 years’ employment; 


— more than 90 per cent received time and one-half for over- 
time and 80 per cent received double time or more for 
work on statutory holidays; 


— 85 per cent were in establishments granting 8 or more 
paid statutory holidays; 


— wage differentials for second and third-shift work were 
generally paid to tradesmen; in a number of cases the 
shifts were an hour shorter at night but the total daily pay 
was the same. 


Average hourly wage rates for certain trades in the daily 
newspaper and job printing industries as at October 1955 are 
shown in the following tables. Current average wage rates would 
be higher than shown here because of new collective bargaining 
agreements made since then. 


Pay 


AVERAGE HOURLY RATES IN THE DAILY NEWSPAPER 
INDUSTRY, OCTOBER 1955 


Average Wage Rate per Hour 
(time work) 


Standard 
, Hours 
Locality per Compositor, 
Week Feo Pressman 
Operator 
$ $ 

Newfoundland 

St SOUNS cowie es eee 44 1.46 1.46 
Nova Scotia 

Halifax) to. seer ern fet See: 371% 2.11 1.97 
New Brunswick 

Saint JON 4." ¢ aes connec 40 1.78 1.78 
Quebec 

eMontteal Henne vate. &- 37-40 2.67 2.55 

Quebee ii ic Asie eee isa a 40 1.82 1.80 

ETOIS-RiIVICKES 325.10 tee ee 40 1.80 1.85 
Ontario 

Hamilton se. ne ee eres 40 2.28 2.28 

Londons) sei fe ane eee 40 2.18 2.18 

Ottawa ts) o.n8uie eck eee cher enas 37% 2.61 2.61 

TOLOUIO Ge. conte ere ect 371% 2.91 2.91 

Windsor fie) 22a. siacie vores 37% 2.53 20 
Manitoba 

WIRTIDER. oon wine ei ee Oe 40 1.94 1.89 
Saskatchewan 

Regind es aati oe 44 (ae 1.78 

Saskatoon loess ee ee ae 40 1.90 1.90 
Alberta 

Calsaty i. fe nete o a ce eee 37% 1.92 1.92 

Bdmonton....\o ee ae eee 37% 1.90 1.90 
British Columbia 

Mancouver ede wea dates 37% 2.49 2.49 

ViCtOTiA see. dtu eat 37% 2.45 2.45 


Source: Department of Labour, Annual Report on Wage Rates and Hours of Labour 
in Canada, October 1955. 
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Wage rates for apprentices are based on a percentage of those 
current for journeymen. They will, therefore, vary according to 
locality. Apprentices receive graduated increases, in some cases 
every six months, in others every year, throughout the period of 
apprenticeship until the maximum is reached. 


ADVANCEMENT 


The usual ladder of advancement is apprentice to journeyman 
to foreman to plant superintendent. 


Although the tendency is for tradesmen to remain in the trade 
for which they are trained, men in the composing room, with a 
creative flair, may become designers and layout men in the adver- 
tising field. The man who has leadership ability and who has a 
thorough knowledge of his department may advance to foreman. 
A foreman possessing supervisory and managerial qualities, who 
is well versed in the mechanics of the presses used in all depart- 
ments, is acquainted with engraving processes, and has some 
knowledge of pricing policies and other pertinent details, may be- 
come a plant superintendent. 


Firms, such as printing machinery houses, paper companies, 
and ink manufacturers, sometimes prefer to employ skilled crafts- 
men as salesmen, or perhaps as technical men, since they are bet- 
ter able to cope with the problems of customers. 


A good number of tradesmen have assumed the management 
of smaller newspapers or become proprietors of small job-printing 
shops. 


ADVANTAGES AND DISADVANTAGES 


The printings trades are, in general, strongly organized, which 
benefits the workers not only in terms of wages and paid vacations, 
but also in security of tenure. The major printing unions are 
known for welfare provisions which include pensions, hospital- 
ization and educational programs. 


With some exceptions, the printing trades offer interesting 
work, especially in the skilled occupations. The steady develop- 
ment of new methods and processes adds interest to the work, and 
encourages further study. 
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Generally speaking, employment is steady and the standards of 
pay are good. The printing trades are affected only moderately by 
seasonal fluctuations and are not as hard hit as many other trades 
in times of economic depression. There are a variety of highly 
skilled jobs that a worker can enter, given the opportunity, after 
reaching journeyman standing. 


Another advantage of the printing trades is that, generally 
speaking, they are insurable occupations and are eligible for un- 
employment insurance benefits. 


Much of the work is exacting and tedious in nature, and would 
tend to be irritating to one who lacks patience or is nervous in 
temperament. Certain jobs, such as press feeding, proofreading 
and bindery work can be very monotonous. 


Often the worker is under pressure to meet a time limit. In the 
newspaper and magazine field, night work may be involved, but 
there is usually the incentive of higher wage rates or other com- 
pensation for such workers. 


Working conditions are good on the whole, but the composing 
and pressrooms are unavoidably noisy. The usual occupational 
hazards associated with machines exist for bindery, press and other 
workers, and there is a slight risk of lead poisoning for machine 
compositors. These dangers can, however, be avoided with proper 
care. The accident rate is comparatively low. 


LABOUR ORGANIZATIONS 


The printing trades are highly organized in Canada, especially 
in urban areas. As a result, wages, working conditions and hiring 
policies are strongly influenced by unions. The closed-shop type 
of agreement is quite common, but some printing establishments 
are open shops or, in some cases, are covered by a company union. 

There are several international unions of printing workers in 
Canada. These are organized by individual crafts; the different 
trades in lithography, however, are organized in the one union. 
The situation is slightly different in Quebec where the workers are 
organized either by the international unions or by a national union. 
that covers all the printing trades. 

The reader is referred to the publication Labour Organization 
in Canada prepared by the Department of Labour, Canada, for a 
listing of the national and international printing trade unions and 
the number and location of their branches. 
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TRENDS 
Growth 


Employment in the printing and graphic arts industry has in- 
creased markedly in the last few years. Data compiled by the 
Dominion Bureau of Statistics; on the basis of establishments 
employing 15 or more workers, show that between 1939 and 1954 
(the latest date for which statistics are available) employment in 
the industry rose by nearly 68 per cent to a total of 63,200. 
Throughout the entire period the employment trend was broadly 
upward. During the early forties, however, the war resulted in a 
lack of replacements and new entrants and the labour force de- 
creased slightly. The graphic arts industry had suffered unem- 
ployment during the depression in the thirties but it recovered 
quickly and since then has had less unemployment, on the whole, 
that most industries in manufacturing. Since the end of the war, 
employment in the industry has kept pace with the upward surge 
in activity that has characterized the Canadian economy as a 
whole. 


The above figures cover all categories of workers in the printing 
industry but the number of skilled and semi-skilled tradesmen in 
the industry has also grown considerably. Comparison of census 
figures for 1931, 1941 and 1951 bears this out, as the following 
table indicates: 


SKILLED AND SEMI-SKILLED WORKERS IN THE PRINTING, 
PUBLISHING AND BOOKBINDING INDUSTRY 


Percentage Change 


1931 1941 1951 1941-1951 
All tradesmen ©) 15.2. .46 Det TS LoL Poe + 41 
Malex Wied Sane lite e 19,721 120,0629927 010 + 35 
Benlalei i> ates se 3,052 3,262 5,968 + 83 
Engravers, lithographers 
and photo-engravers .... 1,759 2,007 3,528 + 76 
Male i Fe ioe eee L136 1,946 3,345 4+. 72 
Female tte one 3 61 178 +192 
Printers ©) = oo — 17,232. 20,841 + 21 
Malet ork oe tee te — 16,399 19,661 + 20 
Female (6843. — 833 1,180 + 42 


(4) Includes compositors, typesetters, pressmen and plate printers. 
Source: 1951 Census. 
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As the preceding table shows, printers are the largest group 
of tradesmen in the industry; in 1951, they made up 63 per cent. 
The number of engravers and lithographers has, however, in- 
creased markedly since 1941, reflecting the growing use of 
engraving and lithographing processes. This trend is likely to con- 
tinue. Bookbinders, on the other hand, (not shown separately in 
the table) are not increasing as rapidly as other trades. In 1951, 
less than 10 per cent of the tradesmen in the industry were in this 
group. 


Although the number of women employed as either printers 
or lithographers is relatively small, it is interesting to note that the 
percentage increase between 1941 and 1951 has been substantial, 
both in these occupations and for the skilled and semi-skilled occu- 
pations as a whole. 


Geographic Distribution 


The heavy concentration of printing employees in the central 
provinces is evident from the following table. More than three- 
quarters of the gainfully occupied were employed in Quebec and 
Ontario in 1954, employment in Ontario being double that of 
Quebec. 


DISTRIBUTION BY PROVINCE OF EMPLOYEES IN THE PRINTING 
TRADES INDUSTRY, 1954 


Per Cent 
Male Female Total Distribution 

CORP EN I I eC ee Sia 46,823 16,365 63,188 100.0 
ONL TG BS oe Sage OR Gee 306 84 390 0.6 
PLA k See 125 34 149 0.2 
SAN [Rees ee 881 306 1,187 1.9 
SRLS shahete SES aaa 670 230 900 1.4 
PO eR Rar GSS, 5s! Sues 12;333 3,638 15,971 253 
PUR es ine Gia’ 23,559 9,212 32,771 51.9 
CT a Wo Se a 2,693 958 3,651 5.8 
Oe one 1131 362 1,457 2.3 
[| BET: ARS = Seca a a a 1,626 512 2,138 3.4 
ee and YUKON. 0's sok 3,509 1,065 4,574 7 


Source: Dominion Bureau of Statistics, The Printing Trades, 1954. 
The regional distribution of the various printing trades shows 
the same pronounced concentration of tradesmen in the central 


provinces. 
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PERCENTAGE DISTRIBUTION OF PRINTING TRADESMEN 
BY REGION, 1951 


Prairie Total No. 
Maritimes Quebec Ontario Provs. B.C. in Canada 
Bookbinders .... 3.4 33.6 47.9 8.6 6.5 3,219 
Compositors & 
typesetters .... ath) 28.3 45.9 12.4 79 155253 
Photo-engravers & 
lithographers .. 1.6 25.0 60.0 ned pe 2,594 
Pressmen & plate 
printers" =.'5. .4 3.2 28.3 52.8 9.6 6.1 5,588 
Other bookbinding 
occupations ... 2.0 24.3 52.4 15.3 6.0 1,587 


Other printing 
& publishing 
occupations... 2.5 # apslese' 59.1 8.2 4.7 pay We) 


Source: 1951 Census. 


As is to be expected, most printing tradesmen are in the larger 
urban centres. The two cities of Toronto and Montreal bulk large 
in this employment picture. Together they employ 27 per cent of 
all compositors and typesetters, 39 per cent of all bookbinders, 38 
per cent of all photo-engravers and lithographers, and 34 per cent 
of all pressmen and plate printers. 


PERCENTAGE DISTRIBUTION OF PRINTING TRADESMEN, 
BY SELECTED CITIES, 1951 


15 Metro- 
Van- politan 
Montreal Toronto couver Winnipeg Centres 
Bookbinders ........ 18.0 20.8 BZ 31 61.1 
Compositors & 
typesetters |. 25 Ba. 13.9 13.6 Sul 3.4 49.4 
Photo-engravers & 
lithographers ..... 15.0 22.6 =e | 2:2 59.4 
Pressmen & plate 
Printers 9. fess 153 18.7 3.8 3.8 Sach 
Other bookbinding 
occupations Git. 12.4 16.1 3.6 235 61.2 
Other printing & 
publishing 
occupations @e5... 14.8 20.8 2.6 5 Pe 58.8 


Source: 1951 Census. 


Industrial Distribution 


Most printing workers are employed in the printing and pub- 
lishing industry but some are to be found in a number of other 
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industries, such as paper products manufacturing, textiles, and 
trade and service industries, as well as in government service. 


PERCENTAGE DISTRIBUTION OF PRINTING TRADESMEN, 
BY SELECTED INDUSTRIES, 1951 


Printing & Paper Service 
Publishing Products Mfg. Trade Gov't Other 
Compositors & 


typesetters .... 88.7 2.6 1.7 1.9 1.6 
Photo-engravers & 

lithographers .. 84.2 Pike) Ze 2.0 0.8 
Pressmen & plate 

DLINterS aa. «sss: s 84.9 6.3 20 1.3 nil 
Bookbinders...... 85.2 nil 3.1 Ne 4.1 


Source: 1951 Census. 


Age Distribution 


An examination of the distribution of printing tradesmen by 
age in 1951 shows that male bookbinders had a larger proportion 
(19.5 per cent) in the 55-and-over age group than the other print- 
ing trade groups. Compositors and typesetters came next with 
3.5 per cent. 


AGE DISTRIBUTION OF PRINTING TRADESMEN, 1951 


(Percentages) 
Under 45 45-54 $5+ 
Bookbinders 
iy, + ae % <5 05s 8 68.3 1232 19.5 
OSV FP SO a a oa 79.5 jd 8.0 
Compositors & typesetters 
ime m eh Lelie ss els via. 72.6 13.6 13.8 
EEN Ce SIR A er a 74.3 18.0 ded 
Photo-engravers & lithographers 
ee ae te cs ietaty 8.5 10.9 10.6 
OLDS TOS aera 85.2 9.5 Sea 
Pressmen & plate printers 
ULES pS NGG, ag a ae er 74.6 14.6 10.8 
ROMA G eet. ss 5 hale R58 8 skew 9 x 87.3 8.7 4.0 


Source: 1951 Census. 


Employment Prospects 


The long-term trend in the employment of most printing 
tradesmen has been steadily upward and it is likely that this trend 
will continue for some time to come. 
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Mention has been made of the high proportion of tradesmen 
in the central provinces and in the larger cities. Because of this, 
openings should be more plentiful and of greater variety in these 
areas than elsewhere, particularly for photo-engravers, lithogra- 
phers and bookbinders. The concentration of compositors and 
typesetters in the larger cities is not as marked, and many small- 
town printing shops that publish weeklies and do job work offer 
these tradesmen opportunities for employment. It can be expected, 
of course, that competition for jobs in the printing trades will be 
keenest in the large cities. 


The majority of printing tradeswomen are employed in book- 
binding occupations; relatively few in the other trades. 


Approximately two-thirds of all printing tradesmen are to be 
found in the printers’ group of occupations (compositors and press- 
men). The likelihood is that the greatest number of opportunities 
will be in machine composing and press work. Monotype key- 
board operation, monotype casting, electrotyping and stereotyping 
are expanding fields, but the number of openings that may occur 
here will be considerably fewer than for linotype operators and 
pressmen. 


Expansion should also occur in the photo-engraving and li- 
thographic fields. There is a shortage of photo-engravers at the 
present time, owing to the growing use of rotogravure and colour 
in newspapers and in the food packaging field. Similarly, the in- 
creasing use of illustrations and colour should benefit the litho- 
graphic trades and provide a greater demand for lithographers, 
pressmen, and other tradesmen skilled in colour work. 


One of the biggest developments of recent years has been the 
remarkable growth of black and white offset printing. This kind 
of printing is now in keen competition with the regular letterpress 
on many types of work. It also appears probable that offset work 
will increase, which will mean a demand for more workers trained 
in offset methods. 


Bookbinding has, in the process of mechanization, become an 
occupation needing a smaller proportion of fully skilled workers. 
The trade is dependent upon the demand for books and is directly 
affected by economic conditions. The long-term trend for all- 
round bookbinders will probably continue downward. 
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Seasonal unemployment is not very common in the printing 
trades, the number of workers employed throughout the year being 
quite constant. Adverse economic conditions affect certain types 
of printing more than others, less so in the newspaper field and 
more so in the job printing field. A high level of business makes 
for a high demand for printed products and advertising materials; 
consequently, printing tradesmen who are employed in establish- 
ments dependent on this demand are more affected by a low busi- 
ness level. 


Technological Changes 


Some consideration must be given to the probable effects of 
technological changes on opportunities for printing tradesmen. The 
introduction of the composing machine has resulted in fewer jobs 
for hand compositors. Advances in presses have changed the char- 
acter of the pressmen’s work. There has been rapid improvement 
in the offset printing process, both in reproduction and in presses. 


The demand for machine compositors in the newspaper field 
has been affected to some extent by the introduction of the tele- 
typesetter. Most of the typesetting required by a newspaper is still, 
however, done by linotype and monotype operators. The teletype- 
setter can transmit copy to a number of newspapers in the form of 
perforated tape which, when fed through an attachment on a lino- 
type machine, causes type to be set automatically. This machine 
is mainly used by newsgathering agencies, such as the Canadian 
Press, to service its member newspapers. 


Most shops are using the printing methods and equipment 
previously described. In some shops, however, photo-typesetting 
machines and new makeup methods are supplanting conventional 
metal type methods. It is likely that these new machines will come 
into wider use as time goes on. 


Where photo-typesetting machines are used, layout is done on 
a master form, indicating where borders, lines, illustrations, display 
type or other type material are to be placed. In paste makeup the 
workman places film or paper in position on the master form, as 
he would type or cuts in the metal type process. The completed 
master is checked, proofread, then photographed, and a printing 
plate made. 
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Some of the new photo-typesetting machines have the same 
function as the linotype, intertype and monotype machines — to 
produce type material by keyboard operation. Instead of casting 
metal slugs, however, these new machines have built-in cameras 
that produce type material set up line by line on a roll of photo- 
graphic film, which is developed in the darkroom. 


Most of the lines of large display type are composed on photo- 
lettering machines. The type material is in the form of strips 
which, depending on the type of machine used, may be developed 
in the darkroom or in the machine itself. 


Although radically different from conventional metal type 
methods, the new processes still require a thorough understanding 
of the graphic arts. In shops where these changes are being made, 
journeymen are being trained in the new methods, as are appren- 
tices after they have received basic training in the metal type 
methods. 


Technological change has, in the past, gradually altered the 
character of the printing trades and will continue to do so in the 
future. The established trades, and those that have come into be- 
ing recently, offer good opportunities in a steadily expanding 
printing industry, an industry which plays a vital role in the lives 
of Canadians. 
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PERIODICALS 


International Typographical Union, The Typographical Journal 
(monthly). 
International Printing Pressmen and Assistants’ Union of 


North America, The American Pressman and Specialty Worker 
(monthly). 


International Brotherhood of Bookbinders, /nternational Book- 
binder (bi-monthly). 


Amalgamated Lithographers of America, Lithographers’ Jour- 
nal (monthly). 


International Photo-Engravers’ Union of North America, The 
American Photo-Engraver (monthly). 


International Stereotypers’ and Electrotypers’ Union of North 
America, International Stereotypers’ and Electrotypers’ Union 
Journal (monthly). 


Fédération des Métiers de (Imprimerie du Canada, Enrg. 
l’Imprimeur (monthly). 


cs aes 


LOCAL INFORMATION 


LOCAL INFORMATION 


oe ND me 


LOCAL INFORMATION 


awe tae 


“CANADIAN OCCUPATIONS” SERIES 


Monographs and Pamphlets 


The monographs listed below, accompanied by pamphlets, except in the 
case of numbers 12, 13 and 39, have been published to date. 


(1) Carpenter (10) Motor Vehicle Mechanic 
(2) Bricklayers and Stone-Masons (11) Optometrist 
(3) Plasterer (12) Social Worker 
(4) Painter (13) Lawyer 
(5) Plumber, Pipe Fitter and (14) Mining Occupations 
Steam Fitter (15) Foundry Workers 
(6) Sheet-Metal Worker (16) Technical Occupations in 
(7) Electrician Radio and Electronics 
(8) Machinist and Machine (17) Forge Shop Occupations 
Operators (Metal) (18) Tool and Die Makers 
(9) Printing Trades (19) Railway Careers 
Careers in Natural Science and Engineering: (20-35, one booklet) 
(20) Agricultural Scientist (28) Chemical Engineer 
— (21) Architect (29) Civil Engineer 
(22) Biologist (30) Electrical Engineer 
(23) Chemist (31) Forest Engineer and 
(24) Geologist Forest Scientist 
(25) Physicist (32) Mechanical Engineer 
(26) Aeronautical Engineer (33) Metallurgical Engineer 
(27) (34) Mining Engineer 
(35) Petroleum Engineer 
(36) Hospital Workers (other (39) Careers in Home Economics 
than Professional) (40) Occupations in the Aircraft 
(37) Draughtsman Manufacturing Industry 
(38) Welder (41) Careers in Construction 
Filmstrips 


The Department of Labour has prepared, to date, the following occupa- 
tional filmstrips in collaboration with the National Film Board. A manual 
has been prepared as an accompaniment to each filmstrip. These may be 
purchased from the National Film Board, Box 6100, Montreal, or from any 
one of its regional offices. 


Plumber, Pipefitter and Steamfitter 

Careers in the Engineering Profession 

The Social Worker 

Technical Occupations in Radio and Electronics 
Bricklayer and Stone-Mason 

Printing Trades 

Careers in Natural Science 

Careers in Home Economics 

Motor Vehicle Mechanic. 
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CANADIAN OCCUPATIONS MONOGRAPHS 


(ty Carpenter: 0.2.2 i feat 10c (18) Tool and Die Maker............ 
(2) Bricklayers and Stone-Masons....10c (19) Railway Careers.............. 
(3) - Plasterer). f: (ycc/aoe se ee eG (20) Careers in Engineering.......... 
a Painter... 2. -+0ssesse sees. 10c (21) Careers in Natural Science...... 
5) Plumber, Pipe Fitter and “9 aah 
Steam Filtered. 5 7. 7 ak See 10c (22-35) 
(6) (SheeteMelal Worker 10c (36) Hospital Workers (other than 
Fy Becca aos Ue ae ae Professional)?...% 52. \2. 9. sea 
SrtBCdA ws. eer ote c 
37D hisman:.. +./6422 eee 
(8) Machinist and Machine to) Pisoni 
Operators (Metal)............. 10¢ (38) Welder.................. 
(9) Printing Trades %)...5:.4. 25.5. 220€ (39) Careers in Home Economics... .. . 
(10) Motor Vehicle Mechanic........ 10c (40) Occupations in the Aircraft 
(TT) Optometrist. 0 +f) ee 10c Manufacturing Industry SS a 
(iDiSaciali Worker eel eee meee 10c (41) Careers in Construction......... 
CRY Beiwiyerinc cc", ee Si a Ai eae 10c (42) Medical Laboratory Technologist. 
(14) Mining Occupations............ 10c (43) Careers in Meteorology......... 
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FOREWORD 


During recent years there has been a steadily increasing demand 
for Canadian occupational information. The demand comes from 
young people faced with the need of choosing an occupation and 
preparing for it; from parents, teachers and vocational guidance 
counsellors; from workers wishing to change their occupations; 
from employment service officers; from personnel directors and 
- union officials; from prospective immigrants to Canada, and from 
other quarters. 


The CANADIAN OCCUPATIONS series of monographs is designed 
to help meet this demand. Each booklet describes, among other 
things, the nature of the occupation or group of occupations, 
entrance and training requirements, working conditions and 
employment outlook. 


The series has been prepared with the generous assistance of 
representatives of management, trade unions and _ professional 
associations. The co-operation of the Unemployment Insurance 
Commission, the Vocational Training Branch of the Department 
of Labour, and the Dominion Bureau of Statistics is gratefully 
acknowledged. — 


_ Occupational information tends to become dated as a result of 

change in economic conditions, in industrial technology and in 
wage and salary structure. Revision of outdated publications is a 
regular feature of the series. 


This revised edition of Printing Trades was prepared for the 
Manpower: Resources Division by Mary E. Stuart and William 
Allison, Chief of the Occupational Analysis Section. 


W. R. DYMOND, 

Director, 

Economics and Research Branch, 
Department of Labour. 


December 1960. 3 
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Gutenberg began printing the Mazarin 
Bible, the first book known to be 
printed using movable type, about 
1450 and finished the work about 
1455. He and his partner tried to hide 
from their competitors the fact that 
they were using a revolutionary me- 
thod but the secret was soon out. By 
1500 printing presses were in operation 
in more than 220 places in Europe. 


(Photo: Bettmann Archives, 
New York) 


PRINTING TRADES 


HISTORY AND IMPORTANCE 


The term “printing” is applied to the art of impressing letters, 
figures, etc., on paper or other substance. History records that the 
Chinese, as far back as 868 A.D., duplicated the written word by 
means of wooden blocks carved in relief. It was not until the 
fifteenth century, however, when Gutenberg in Germany invented 
movable type and the hand-operated printing-press, that the way 
was opened for the rapid growth of the printing art, and the 
extension of learning and culture to men everywhere. 


Up to that time, Europe knew only the hand-written books of 
the skilled scribe — books that were scarce and expensive. In the 
printing-press a less expensive medium was found, which permitted 
a more rapid spread of information. Greek and Roman classics 
in printed form were soon in general use. Men’s minds were 
stimulated and found expression in the enlightened thinking of 
the Renaissance. 


Printing has rightly been called “‘the art which preserves all 
the arts” and the “Mother of Progress”. It is difficult to think of 
any activity in which the printed word does not play a part. It is 
used not only for social, scientific and cultural purposes, but also 
for the conduct of government, business and industry. The expan- 
sion of free education to all classes during the past century created 
a greatly increased demand for printed matter. 


The present status of the printing industry is largely the result 
of new machines and processes introduced in the nineteenth - 
century. These, together with cheaper paper-making methods, so 
reduced printing costs that the demand for the printed product 
was greatly stimulated. 


One can but briefly review here some of the important changes 
that took place in that century. The first paper machine making a 
continuous web of paper was successfully started in England in 
1804. The high cost of paper made from rags hindered the natural 
growth of the industry for many years. After 1860, the production of 
paper from wood pulp had a striking effect on the availability of 
paper, especially newsprint, at reduced costs. Canada, through 
the development of its vast pulpwood resources, has played a 
major part in the supplying of newsprint to the printing industry 
the world over. More than forty nations, including the United 
States, depend on Canada for much of their newsprint. 


Job presses were greatly improved in the second quarter of the 
nineteenth century; the first rotary press in America appeared in 
1865; the linotype and monotype typesetting machines, in the 
1880’s. Stereotyping, photo-engraving and lithographing processes 
were also introduced in the nineteenth century, but modern 
lithography is a quite recent development. 


These new machines and processes made for the growth of a 
highly skilled body of tradesmen who form the backbone of the 
printing industry. 
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There is a considerable variation in the size of printing plants 
and in the type of work they produce. There are job or commer- 
cial printing plants which range from the one or two-man shop to 
large establishments using batteries of typesetting machines and 
presses. This group includes plants capable of producing any type 
of printed matter. Some job shops specialize in one or more of 
such printing processes as lithography, photo-engraving, electro- 
typing and stereotyping. Also within this field are service shops 
(trade plants), which do specialized work for other printing plants. 


In addition there are newspaper establishments, magazine 
and book publishing houses. The two former may also do job 
work. 


The printing industry is also important from an economic 
standpoint. In 1958, the last year for which Canadian statistics 
are available', total production reached a value of almost $686 
million. During the year, 2,877 establishments were in operation, 
employing about 66,300 workers. Salaries and wages paid out 
‘amounted to approximately $271 million. 

It is intended in this monograph to deal mainly with the skilled 
and semi-skilled trades, which are learned through apprenticeship 
training. Approximately 65 per cent of the working force of the 
printing industry is made up of such tradesmen. 


1 Dominion Bureau of Statistics, The Printing Trades, 1958. 


PRINTING METHODS AND PROCESSES 


The printing process begins when copy, in the form of written 
text and photographs or drawings, is received from the author. 
Three principal methods of reproduction are /etterpress, lithography 
and gravure. 


Letterpress, (known as relief printing because the printing 
surface which receives the ink is raised above the rest of the type) 
is the oldest and most common form of printing. It is in the letter- 
press method that we find the traditional printing trades. 


In lithography the press plate is smooth, as both the printing 
and non-printing areas are on the same level. Using the principle 
that water and grease repel each other, the printing area is coated 
with a greasy substance and the plate is moistened with water. 
When ink is applied it is absorbed by the greasy printing surface 


le printing of money requires the greatest of care and attention to detail. 
re a pressman is seen cleaning the engraved signatures of J, E. Coyne 
d J. R. Beattie. This press prints 360,000 bank notes per day. (Photo: N 


but is repelled by the water. In printing, the image is transferred 
to an intermediate rubber roller and then offset to paper. 


In gravure printing, the printing area is etched below the surface 
of the plate. The whole plate is inked, then wiped, leaving ink in 
the depressions only. The suction that is created when paper and 
plate come together draws the ink out from the depressions onto 
the paper. This method gives finer reproduction than either 
letterpress or lithography and the plates stand up better than 
letterpress on long runs. On shorter runs, lithography has certain 
advantages over gravure. 

The etching for gravure may be done by hand or machine, or 
it may be done by photography (photogravure). Examples of 
printing by hand or machine-engraved plates are engraved station- 
ery and greeting cards, and printed metal foil. A common form 
of photogravure are newspaper picture supplements, known as 
rotogravure because the engraving is done on cylindrical copper 
plates. 

A fourth and less well-known form of printing is the si/k-screen 
process. This is a form of stencilling that has been developed 
for the printing of textiles, glass, posters and other items where 
there are large areas of colour, particularly when fluorescent 
inks are used. The stencil is mounted on a fine-mesh silk or metal 
screen and the colour is forced through, giving a facsimile of the 
original design. 

Stencil cutting, plate making and photography, the skilled 
operations in the process, are done by craftsmen trained on the 
job in their particular specialty. Other silk screen operations can 
be learned in a few weeks of on-the-job training. 
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NATURE OF THE WORK 


Any printing establishment is concerned essentially with four 
things: type setting, plate making, press work and book binding. 
Within these four areas there are a large number of occupations 
which vary from highly skilled to unskilled. 


In small plants one or two men may carry out all the duties 
involved in composing, printing, and binding, but in the large 
plants each of these functions is carried out by special depart- 
ments, and within each department the work is broken down into 
a number of specialized operations. 


The following is a brief outline of the main skilled and semi- 
skilled trades that may be found in a printing establishment. 


Type Setting 


The term compositor, typesetter, or typographer applies to any- 
one who sets type by hand or machine. Before the introduction of 
the linotype machine, all typesetting was done by hand. Today, 
however, the machine is to the fore, but hand composing still plays 
an important part. In some small shops all the type is still set by 
hand. Many shops use machines for “straight matter’, and 
headlines, titles and other display type are set by hand or with 
the Ludlow machine. It is of primary importance that the appren- 
tice learn hand typesetting before he proceeds to machine work. 


The hand compositor sets type by hand, letter by letter, with 
proper spacing, in a composing “‘stick’’. When the stick is full, the 
lines of type are transferred to a metal tray or “galley”. Among 
other things, he may, especially in small shops, assemble machine 
and hand-set type, pull proofs of type-forms, proofread, correct 
typesetting errors, and do “make-up”, that is, arrange type and 
engravings into pages. 

The linotypist operates a machine that has a keyboard similar 
to that of a typewriter but with different arrangement and action. 
(The Intertype machine is similar to the linotype.) After he com- 
pletes a line of type, the linotypist works a lever and the machine 
automatically casts the line of type in a solid strip of metal known 
as a “‘slug’’. Each slug is automatically trimmed, and placed in a 
galley. The linotype machine is used for newspaper, magazine, 
book and some job work. 
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The monotype machine differs from the linotype in that it casts 
each character separately instead of a line at a time; also the 
typesetting is done in two steps instead of one. The monotype 
keyboard operator operates a keyboard that punches holes in a 
paper ribbon. The ribbon is then put through a monotype casting 
machine by the monotype caster operator. This machine casts 
each character separately, according to the arrangement of holes. 
The advantages of the monotype machine are that it permits single 
letter corrections, and makes a better job of spacing letters and 
words. It also handles tabular matter more efficiently, especially 
where vertical ruling is required. In the linotype, corrections must 
be made by entire lines. The latter machine, however, gives a 
greater rate of production. The monotype machine is used mostly 
for book and periodical work and for some commercial printing. 


The Ludlow operator combines hand and machine work. In- 
dividual letters or words are set by hand and the Ludlow machine 
casts them into slugs. 


ich font (a complete set of one size of type) consists of 137 characters, 
cluding upper and lower case letters, numbers, punctuation, etc. Com- 
»sitors use a variety of fonts when preparing material, selecting characters 
om trays and fitting them in the composing stick to form lines. (Photo: 


The stoneman pre- 
pares type for the 
press, making sure 
that everything is 
in position and that 
type is standing 
erect and level in 
the “chase’’. 


(Photo: NFB) 


14 


As the linotype 
operator presses the 
keys, individual 
letter moulds that 
form the type are 
collected in a line. 
When a line is 
completed, it is 
automatically posi- 
tioned to receive 
molten lead. The 
lead quickly hard- 
ens and the com- 
pleted line or “slug” 
is ejected into a re- 
ceiving galley. 


(Photo: NFB) 


(Photo: NFB) 


The compositor receives proofs from the proofreaders and makes necessary 
corrections, revisions and additions in the standing type. When all is in 
order, he arranges type and illustrations into pages ready for the stoneman. 
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When all the typesetting is completed and has been placed and 
arranged in galleys by the bankman, proofs are pulled and are 
checked by proofreaders against the original copy for typograph- ' 
ical, grammatical or compositional errors. Copyholders assist the 
proofreaders. In small shops, journeymen typesetters and advanced 
apprentices may do the proofreading. (Galley proofs are also 
commonly submitted to authors, editors or others responsible for 
the preparation of copy, before the final make-up of pages takes 
place.) 

After corrections have been made by the compositors, the gal- 
leys of type are divided into desired lengths and, together with 
photo-engraved illustrations, page numbers, etc., are placed on a 
large, smooth steeltop table, known as a “‘stone’’, where they are 
arranged into pages by the make-up man. The stoneman then 
levels the type and locks the completed form ina chase (a steel 
rectangular frame). A final check is made by the /ine-up and lock- 
up man, who relocks the form in the chase (so that it will lift with- 
out spilling any type), after making certain that all type stands 
firmly upright and level and the margins are correct. The forms 
are then ready for the press, or for electrotyping or stereotyping. 

Journeymen in the composing room, whether “all-round men”’ 
or “‘specialists”, are usually trained in all its activities. There is 
thus a high degree of transferability among jobs in the composing 
room, especially in small shops. 
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Plate Making 


Photo-engraving, electrotyping and stereotyping are complemen- 
tary to letterpress printing. In photo-engraving, plates are made 
of copy that cannot be set up in type, such as illustrations. A 
photographic negative is printed on a copper or zinc plate that 
has been treated with a light-sensitive coating, and then etched 
with acid to make the illustration stand out in relief, 

Stereotyping and electrotyping are used to make duplicate 
press plates of type-forms and photo-engravings. Stereotypes are 
used mainly in newspaper work; electrotypes, which are more 
durable, for books and magazines. 

It may be asked why electrotyping or stereotyping is necessary 
when the original type-form is available. One reason is that type- 
forms are flat and cannot be curved to fit the cylindrical plate 
holders on rotary presses. Also, long runs of magazines, books or 
newspapers require several plates to preserve a clear print. Several 
presses may be used simultaneously to speed the work. It is simpler, 
faster and cheaper to duplicate type-forms by electrotype and 
stereotype than to use several original type-forms. 


Photo-engraving 


There are three different ways in which photo-engravings are 
made. Line-etching is cheap but it gives very little shading. The 
half-tone process gives finer detail and shading. In this process, 
copy to be reproduced is photographed through a fine cross-lined 
screen, resulting in a negative film on whichthe image is in the 
form of dots. The spacing and size of the dots determines the 
black, shaded or white portions of the picture (examine the various 
half-tone illustrations in this booklet). In both line-etching and 
half-tone the printing surface is raised as in letterpress printing. 
Photogravure, the third process, has the image etched below the 
surface. 

Photo-engravers are mainly engaged in producing plates for 
letterpress printing, but are also employed in rotogravure work. 

The skilled photo-engraver is capable of performing all of the 
operations involved in the process. In a large service shop, how- 
ever, the whole job may be done by a number of photo-engravers, 
each specializing in certain operations, such as photography, 
printing, etching and finishing. 
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This papier-maché 
mat has come from 
a hydraulic press 
where it was under 
about 400 tons 
pressure. The ste- 
reotype moulder re- 
moves it from the 
tvpe-form and 
checks it for im- 
perfections. 


(Photo: NFB) 


A photo-engraved 
plate is mounted on 
a block of wood to 
bring it to the re- 
quired height for 
printing. 


(Photo: 

Rapid Grip and 
Batten Ltd., 
Montreal) 


An electrotype 
stripper removes 
the thin copper 
coating from the 
mould, The “shell” 
is then backed with 
lead to give it the 
required rigidity 
and_ thickness. 


(Photo: 


Rapid Grip and 
Batten Ltd., 
Montreal) 


In letterpress work, the photo-engraver may perform one or 
more of the tasks involved in reproducing photographs, drawings, 
paintings, and other illustrations in relief on zinc or copper plates: 
photographs illustrations to make line plate, half-tone, or colour 
half-tone; develops negatives and sets them in drying oven; strips 
negatives from photographic plates, places them in reverse posi- 
tion on piece of glass, and sets glass and negative over sensitized 
metal plate; exposes plate for several minutes; etches plate with 
acid so that the image stands out in relief; trims and mounts plate; 
corrects imperfections in the design; prints sample copies to check 
for errors. 


The rotogravure photo-engraver performs work similar to the 
letterpress photo-engraver. In this case, the plate to which the 
image is transferred, instead of being flat, is a copper cylinder with 
a highly polished surface. 


Stereotyping 

In stereotyping, a mould is made by pressing a wet papier- 
maché mat against the type-form. When the mould dries and 
hardens, molten type metal is poured into it, and the result is a 
metal casting which is a reproduction of the original type-form. 

The main trades in stereotyping are: 

Stereotype Moulder — makes the impression of the type-form in 


the mat (consisting of flong or papier- 
maché) by means of a press. 


Mat Trimmer and — trims the edges of matrices (impressed 
soiewe mats) and reinforces backs of matrices 
PERCE so that they will not bend during the 


casting process; dries the matrices under 
steam pressure. 


Stereotype Caster — operates a machine that pours molten 
type metal into the mat. 


Plate Finisher — levels stereotype plates, smooths back of 
plate for mounting, bends plates to cylin- 
drical form for use in rotary presses; 
routes both flat and circular plates for 
black and white and colour work. 


Electrotyping 

Duplication is achieved in electrotyping by using a wax or plastic 
composition, instead of a papier-maché mould. After receiving 
the impression of the type-form, the mould is chemically treated. 
By the process of electrolysis, the mould is coated with a thin 
film of copper or nickel to form a duplicate of the original. The 
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copper or nickel impression is taken from the mould, backed 
with lead and mounted, ready for the press. 


The main trades in electrotyping are: 


Electrotype Mould — prepares wax and plastic composition 
Builder moulds, 
Electrotype Moulder — impresses the type or photo-engraved 


plate forms in moulds. 


Batteryman — operates a plating bath to electroplate 
copper, lead or nickel on the graphite 
covered faces of lead, wax, or resinous 
moulds, to form reproductions, in plate 
form, of type set-ups for use in ‘printing. 


Electrotype Stripper —removes shells (thin, electrically de- 
posited coatings of copper or nickel) 
from moulds. 


Plate Finisher —trims and levels electrotype plates, 
smooths back of plate for mounting, 
bends plates to cylindrical form for use 
in rotary presses. 


Electrotype Caster —pours a backing of lead on electro- 
plate shells to strengthen them for use 
in printing presses. 
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Lithography and Photo-offset 


Up until the early 1900’s, lithographic work was produced from 
drawings on stone (/ithos; stone); since then metal plates have 
been adopted because they can be curved to fit the cylinders of 
modern lithographic rotary presses, permitting speedier repro- 
ductions. Some plates are still made by hand but in most cases 
they are made by transferring the desired image from a photo- 
graphic negative to the light-sensitive metal plate, a process known 
as photolithography. 


(Photos: NFB) 


Illustrations and text 
matter prepared by the 
layout man is positioned 
in front of the camera 
and the photographer 
makes a negative. 


Some of the principal occupations in lithography are: 


Lithographic Artist 


Stone Engraver 


Photolithographer 
(Cameraman) 


Stripper and 
Layout Man 


Plate Preparer 
or Grainer 


Transferrer 
(Press Platemaker) 
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— copies or creates designs on lithographic 
stones to be engraved by the ‘‘stone 
engraver’, using soft, greasy crayons. 
In photolithography, he retouches nega- 
tives or positives by hand with chemicals 
and dyes. Corrects colours in final press 
plates. 


— cuts designs of type or illustration copy 
into the surface of lithographic stones, 
using hand and machine tools. 


— photographs in artificial light either 
illustration or typeset material to prepare 
a positive print (or a negative) for use in 
lithographic printing, enlarging or re- 
ducing print (or negative) to desired 
size. May use screen to break up shading 
of copy into dots for half-tone printing. 
May use colour filters to prepare various 
plates for colour printing. 


— lays out the film or films on a large press- 
size glass plate or light opaque paper in 
order to obtain a final layout in accord- 
ance with the job specifications. 


— prepares the faces of zinc or aluminum 
plates for use as lithographic printing 
plates by roughening (graining) with a 
machine which rotates steel or wooden 
marbles and wet pumice or sharp sand 
over the surface. 


— transfers images by hand or machine 
from photographic negatives or positives 
to zinc plates for printing by the litho- 
graphic process. To effect a transfer by 
hand, the transferrer covers surface of 
grained zinc plate with a coating of 
photosensitive chemicals and allows 
plate to dry; the photographic negative 
or positive is placed on the plate and an 
exposure is made under strong artificial 
light, thus transferring the image from 
photograph to the plate. In the machine 
process, photograph and plate are placed 
in a vacuum frame or photocomposing 
machine and an exposure is then made. 

After the plate is developed, it is 
chemically treated, so that when mois- 
ture is applied to the press plate, the 
image areas will receive the greasy ink 
and the non-image areas will repel it, 


Press Work 


So far we have traced the work process in printing from the 
composing room, where the type was set, to the making of press 
plates by electrotyping, stereotyping, photo-engraving, rotogravure 
and lithographic processes. The next stage is the pressroom, where 
the actual printing is done. 


The pressman operates a press or presses and is responsible 
for all work involved in printing. His duties include setting the 
forms or plates in place on the press, ““making ready” (running 
a few samples through the press to ensure that the impression is 
even, and making final adjustments where necessary), seeing that 
the flow of ink is correct, and examining press sheets from time 
to time during the run. The pressman, who must be a journey- 
man, may be aided by press assistants, or other journeymen (in 
the case of large, automatic presses), who work under his direction. 


There is a distinction between press assistants and press feeders. 
Many printing presses are now equipped with automatic feeders 
so that press feeders have been largely eliminated and replaced 


(Photo: NFB) 


Pressmen and their assistants make regular checks of the printed material 
as it comes from the press. If anything goes wrong they stop the press, 
make adjustments, and run off a few copies to make sure everything is 
operating properly again. 
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PRESSES 


Platen presses are used 
for job printing in short 
runs and for special jobs 
such as letterheads and 
handbills. 


(Photo: NFB) 


This automatic press does 
much the same work as a 
platen press and requires 
little attention once it is 
set up. 


(Photo: NFB) 


(Photo: NFB) 


A lithographic offset press is good for very long runs and for 
reproducing fine art work, maps and catalogues in full colour. 
This particular press, at the Queen’s Printer, Ottawa, is printing 
Hansard, the daily record of House of Commons and Senate 
debates. 


Cylinder presses are used for printing books, as they can 
print many book pages on one large sheet of paper. 


(Photo: NFB) 


A six-unit high-speed rotary press can turn out over 46,000 
48-page newspapers per day. 


(Photo: Bill Lingard — Photo Features, Ottawa) 


by press assistants. These workers are qualified to perform the 
duties involved in the care of equipment and accessories, loading 
automatic feeding devices, and assisting in preparing the make- 
ready. Press assistants may perform any or all of the duties of 
pressman, under the direction of a journeyman pressman. 


Because of the variety of presses and the different methods of 
printing, the pressman’s work varies. In small printing establish- 
ments, pressroom workers are usually required to operate more 
than one type of press and may also set up type by hand. In the 
larger commercial printing plants, press workers usually specialize 
in the operation of one kind of press. Some of the main types of 
press are as follows:! 


Platen Press — consists of a frame supporting two flat surfaces 
—a vertical, stationary surface on which the 
type-form is locked, and a surface (called the 
platen) that moves from a horizontal to a 
vertical position in the printing process. The 
paper is placed upon the platen and is pressed 
against the type-form. Platen presses may be 
hand or automatically fed. 


Cylinder Press | —consists of a revolving cylinder, or drum, that 
carries the paper and is mounted above the flat 
bed of the press. The type-form is locked on 
the flat bed and is moved forwards and back- 
wards with a shuttle motion underneath the 
cylinder. This press may be automatically or 
hand fed and may be a one or two-colour press. 


Rotary Press —consists of two revolving cylinders, mounted 
(Sheet Fe d) parallel to each other, one carrying the paper, 
the other the printing plate. The paper is fed 

either by hand or automatically. 
Rotary Press — also known as a web-rotary press and generally 
(Roll Fed) used for large quantity printing in newspaper, 
magazine, and book work. There are two types, 


one for black-ink printing, the other for colour 
work. This press is basically a series of syn- 
chronized rotary presses which are automatically 
fed by one or more rolls of paper at a time. 
The web-rotary press does the complete job of 
printing: it prints on both sides of the paper; 
cuts, assembles and folds the pages; counts the 
number of copies printed. For full production, 
the web-rotary press requires a crew of five or 
more workers. 


Specially designed rotary presses, calling for different techniques, 
are used in offset and gravure printing. 


1 Description of presses adapted from Pressroom Occupations in the “‘Occu- 
pational Guide”’ series issued by the Michigan State Employment Service, 
Detroit, Michigan. 
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Book Binding 


Many printed products, such as newspapers, business forms, 
labels, etc., require no further work after they leave the press. 
Books, magazines, pamphlets and folders, however, are put into 
final form by bindery workers. Many of the bindery jobs are done 
by women. Such jobs are folding, gathering sheets or collating 
sections to form books, operating punching and stitching machines, 
and hand sewing. Jobs such as hand bookbinding, book finishing, 
embossing, and operating the more complicated types of machines 
are usually done by journeymen. 


Bookbinders perform all or several operations in affixing covers 
to sewed-together signatures. They fold and place the signatures 
in a hand press to reduce the size of the book, trim pages to size 
and round corners, apply glue to the backs of the signatures to 
stiffen the back of the book body, and shape them to receive the 
cover. In some cases, plain colours or a mixture of colours that 
give the appearance of marble are applied to the outside edges. 
Then the finished covers are glued to the end sheets and the com- 
pleted books placed in a press to dry. 


The bookbinder or a book embosser embosses the design or title 
on the book covers with hand tools, using gold, silver or colour. 


Bookbinders are fitting the cover to the body of the book and checking 
for irregularities before sending it to the drying press. Much of the work 
is now done by machine. 


(Photo: NFB) 


PERSONAL QUALITIES NEEDED | 


Most of the printing trades call for good eyesight, about aver- 
age physical strength, and a high degree of manual dexterity. 
Colour-blindness is a serious handicap in the pressroom, as is left- 
handedness in the composing room. Some printing trades can be 
undertaken by those with certain physical handicaps. Workers with 
speech or hearing defects, or both, have found employment as 
hand and machine compositors and in most of the other printing 
trades. Some composing-room occupations are suitable for those 
who have suffered the loss of one or both legs, or who do not have 
the use of all their fingers. However, use of both hands is almost 
indispensable in all printing trades. 


Speed with accuracy, mental alertness, neatness, patience, and 
the ability to work well with others are necessary. An artistic 
sense 1s an asset for many kinds of printing work. Perseverance 
is an essential quality, in view of the long apprenticeship period. 


(Photo: NFB) 


Newspapers have to be printed to meet deadlines, In order to do this, the 
composing-room staff must work together as a team, often under pressure. 
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PREPARATION AND TRAINING 


Entry into the printing trades is almost wholly through ap- 
prenticeship. The age at which apprentices are accepted ranges 
from 16 to about 30. The Apprenticeship Commission in Montreal 
limits the maximum entry age to 20, with exceptions. 


Printing workers, especially compositors and _ proofreaders, 
should have a fairly good general education, which includes a good 
grounding in the English or French language, or both, as the case 
may be. A high school education is preferred. The usual standard 
of education stipulated for apprentices is at least two years high 
school or its equivalent. 


Applicants who have completed a technical or trade school 
course in a printing trade are more likely to be accepted for 
apprenticeship than those who are untrained. Technical schools 
in the larger centres in Canada and the bilingual [’Ecole des arts 
graphiques, Montreal, offer industrial courses in printing that 
provide a very useful preparation for apprenticeship. An allow- 
ance is usually made for such training and the apprenticeship 
period correspondingly shortened. 


Courses in art, such as drawing, design, colour and lettering, 
can be very helpful for many kinds of printing work. 


Apprenticeship 


The provinces of New Brunswick and British Columbia des- 
ignate the printing trades for apprenticeship. The Apprenticeship 
Commission of the printing industry of the Montreal area, which 
represents both employers and unions, controls apprenticeship for 
that area. 

Training programs in union shops are regulated by unions, in 
agreement with employers, and vary considerably according to 
craft and locality. In general, the apprenticeship period in both 
union and non-union shops lasts from four to six years, depending 
on the trade. The following summary shows the approximate 
length of time required for apprenticeship in the various printing 
trades: 


Gomipositors(all types )hccas ee. 6 to 6 years 
PICCEOLY DOES ae ee ree nee Cee es 5 to 6 years 
PLCEGOLYV DCIS. a tbieiiroe cit gm seat cane a A oi's 5 to 6 years 
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Photo-engravers 


Photographers. Cou. vase ake ee 5 to 6 years 
steipperiand Printer vee es 5 to 6 years 
Zinc Etehers. 7, sacs as eae 5 to 6 years 
Copper Etcher.< er oie ie ee SOLO TycarS 
Router:and ‘Blocker. 37 ee, 5 to 6 years 
Fimishet a 32.3 a ee 5 to 6 years 
Proolers so one ts ee 5 to 6 years 
Wint-Layerns acc oa ee es 5 to 6 years 
Lithographers 
BIrOCeSs-ATtUst, oon ue eee ees 4 to 5 years 
Stripper and Layout Man.......... 4 to 5 years 
Lithoeraphic Proofer... a one 4 to 5 years 
Photosrapher. ae ee 4 to 5 years 
Blatentakersig ato pe ee a LOO Veans 
Mand Lransterrer.. c00 8 a ees 4 to 5 years 
Lithographic Pressman to. 34. 4 years 
Opaquer‘and Tuschers sys oe 2 years 
Stone and Plate Preparer.......... - 2 years 
Press: ASsistantesi.05* Fite c oe is. 2 years 


Pressroom Occupations 
(Letterpress and Gravure) 


Newspaper Pressman..4:2..2 . ss, 2 o-10°6-years 
Commercial: Pressman: <s24 eee | 5 to 6 years 
Pressman: Assistant?/.. ees: 2 years 
(minimum) 
Bindery Occupations 
Bookbinder. (Male).2 2.3 Pee ioe 4 to 6 years 
Bookbinder: (Pemale). 12.35. 2 to 3 years 


‘The four-years apprenticeship period is additional to the two years required 
to become a press assistant. 


* This classification applies only to job shops. An apprentice must serve a 
period of at least two years before he can qualify as a press assistant. He 
then has the opportunity of registering as an apprentice pressman and, as 
such, is required to complete a special apprenticeship course of instruction 
and an additional two years of intensive training before he obtains his 
journeyman pressman’s status. In the operation of newspaper presses there 
are only two classifications recognized — newspaper pressman and news- 
paper apprentice. 
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(Photo: Provincial Publicity Bureau of Quebec, Ciné-Photography Service) 


Technical and trade schools in larger centres offer industrial courses in 
printing that provide useful preparation for apprenticeship. It is possible, 
however, to enter the trade as an apprentice without previous training. 


Apprenticeship training usually includes, in addition to prac- 
tical work on the job, classroom and correspondence work in 
related technical and other subjects. In areas where school 
facilities are not available, the greater part of the training is 
usually taken in the printing plant. In the Montreal area, in-plant 
training is complemented by technical instruction given at /’Ecole 
des arts graphiques in Montreal. 

Because of the continual changes that take place in printing 
methods and processes, journeymen frequently take further courses 
to bring themselves up to date. Such training is of particular value 
to those who wish to become specialists, foremen, supervisors or 
salesmen. 

The ratio of apprentices to journeymen is quite rigidly con- 
trolled in the printing trades. It is therefore advisable for the 
would-be apprentice to get in touch with the appropriate union 
local and the owners of printing establishments. In this way, he 
can learn not only what the possibilities for apprenticeship are, but 
also the specific requirements. Guidance teachers and officers at 
National Employment Service local offices can help an applicant 
make these contacts. 


31 


WORKING CONDITIONS 


The printing trades are, in general, strongly organized, which 
benefits the workers not only in terms of wages and paid vacations, 
but also in security of tenure. The major printing unions are 
known for welfare provisions which include pensions, hospitaliza- 
tion and educational programs. 


With some exceptions, the printing trades offer interesting work, 
especially in the skilled occupations. The steady development of 
new methods and processes adds interest to the work, and encour- 
ages further study. 


Generally speaking, employment is steady and the standards of 
pay are good. The printing trades are affected only moderately by 
seasonal fluctuations and are not as hard hit as many other trades 
in times of economic depression. There are a variety of highly 


An enterprising journeyman may branch out by operating his own printing 
shop. He must be a good businessman and know the printing trade 
thoroughly. 


(Photo: NFB) 


skilled jobs that a worker can enter, given the opportunity, after 
reaching journeyman standing. 

Often the worker is under pressure to meet a time limit. In the 
newspaper and magazine field, night work may be involved, but 
there is usually the incentive of higher wage rates or other com- 
pensation for such work. 

On the whole, working conditions are good, but the composing 
and pressrooms are unavoidably noisy. The usual occupational 
hazards associated with machines exist for bindery, press and other 
workers, and there is a slight risk of lead poisoning for machine 
compositors. These dangers can, however, be avoided with proper 
care. The accident rate is comparatively low. 

Working conditions in the printing, publishing and allied in- 
dustries were surveyed by the Department of Labour in April 1959. 
Returns from 459 establishments employing a total of 30,000 non- 
office workers show that 


— 98 per cent of the workers covered were on a 5-day week; 

— 95 per cent worked 40 hours a week or less; 

—8l per cent were in establishments granting two weeks 
vacation after less than three years; 

—27 per cent were in establishments granting three weeks 
vacation after 15 years; 

—9l1 per cent were in establishments granting 8 or more paid 
statutory holidays; 

— 7] per cent had pension plans to which employers contributed; 

—85 per cent had group life insurance to which employers 
contributed ; 

— 64 per cent had a plan by which they received cash compen- 
sation for wage loss due to illness. 


— higher rates for shift work were generally paid to tradesmen; 
in a number of cases the shifts were an hour shorter at night 
but the total daily pay was the same. 


Wage Rates 

Between 1949 and 1959, average wage rates increased nearly 
84 per cent in the newspaper industry and nearly 70 per cent in 
job printing. Wage rates for apprentices are based on a percentage 
of those current for journeymen. 
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Average hourly wage rates for certain trades in the daily 
newspaper and job printing industries as at October 1959 are 
shown in the following tables. Current average wage rates would 
be higher than shown here becauses of new collective bargaining 
agreements made since then. 


Average Hourly Rates in the Daily Newspaper Industry, 
October 1959 


Average Wage Rate per Hour 
(time work) 


Standard 
Locality Hours , 
Compositor, 
per Week! Hand, and Pressman 
Linotype 
$ $ 

Newfoundland — 

SES ONMN Sy hee so de 40 ; | Ae is) 1.75 
Nova Scotia — 

Planta crs a. tore 3714 2.56 2.56 
New Brunswick — 

Saint JOM ssa ho 40 2.05 2.05 
Quebec — 

Wontréal: Sigcas ce. oo 374 3.19 3.14 

QUehee 7 ts ses os 40 2.16 2.43 

Trois-Riviéres........ 40—45? 2.05 2.05 
Ontario — 

PL AMIMCOR ea i ee oe 40 2.76 DTS 

LOM GON eis cer? webs = 3714 2i17 yay 

TAWA. f4 uit bat. Pete 62 314 2.94 2.94 

VOPOntOr fh wale oa 3714 ae 3533 

WANESOL YS) mn ede ae 3744 2.95 2.95 
Manitoba — 

WV ATIIMIDIED cwialeg Ser ko acs 40 2.31 2.26 
Saskatchewan — 

RCO tach Soe os den 40 pa Li) 2:45 

BAGKATOON whic ccdceso oo 40 2.20 2.20 
Alberta — 

Calgary Wi ven Peele ets 3714 2.40 2.40 

HAMENGRY. Wye a ae 3714 2.45 2.45 
British Columbia — 

WANCOUVER ; 0s sie be 371 3.07 3.07 

sade 7 By Me eer 311 2.89 2.89 


' Standard hours for employees in the composing and press rooms. 
2 Compositor, 45; Pressman, 40 


Source: Department of Labour, Annual Report on Wage Rates, Salaries and 
Hours of Labour, 1959. 
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ADVANCEMENT 


The usual ladder of advancement is apprentice to journeyman 
to foreman to plant superintendent. 


Although the tendency is for tradesmen to remain in the trade 
for which they are trained, men in the composing room, with a 
creative flair, may become designers and layout men in the adver- 
tising field. The man who has leadership ability and who has a 
thorough knowledge of his department may advance to foreman. 
A foreman possessing supervisory and managerial qualities, who 
is well versed in the mechanics of the presses used in all depart- 
ments, is acquainted with engraving processes, and has some 
knowledge of pricing policies and other pertinent details, may be- 
come a plant superintendent. 

Firms, such as printing machinery houses, paper companies, 
and ink manufacturers, sometimes prefer to employ skilled crafts- — 
men as salesmen, or perhaps as technical men, since they are better 
able to cope with the problems of customers. 


A good number of tradesmen have assumed the management 
of smaller newspapers or become proprietors of small job-printing 
shops. 


PRINTERS’ ORGANIZATIONS 


The printing trades are highly organized in Canada, especially 
in urban areas. As a result, wages, working conditions and hiring 
policies are strongly influenced by unions. The closed-shop type 
of agreement is quite common, but some printing establishments 
are open shops or, in some cases, are covered by a company union. 


There are several international unions of printing workers in 
Canada. These are organized by individual crafts; the different 
trades in lithography, however, are organized in the one union. 
The situation is slightly different in Quebec where the workers are 
organized either by the international unions or by a national union 
that covers all the printing trades. 

The reader is referred to the publication Labour Organization 
in Canada prepared by the Department of Labour, Canada, for a 
listing of the national and international printing trade unions and 
the number and location of their branches. 
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DISTRIBUTION OF WORKERS 
Geographic Distribution 


The heavy concentration of printing employees in the central 
provinces is evident from the following table. More than three- 
quarters of the gainfully occupied were employed. in Quebec and 
Ontario in 1958, employment in Ontario being double that of 


Quebec. 


Distribution by Province of Production Workers in the Printing 
Trades, 1958 


Male 
CTANAG DS: cele oe 6 ex, 34,523 
IN Helene es Bio ae 209 
|e] ek BN GU eae aaa 109 
INS rene ius tats 626 
INC ee we er 447 
| © Re ee oreo aia 95332, 
CUTIE gs AR ee ean 17,637 
MAAN ped aecs Fos 1,833 
SASK aN he sera 710 
URIS eee Se ae 1,268 
BC candy wkon Doe 


nn 


Source: Dominion Bureau of Statistics, The Printing Trades, 1958. 


Female 


8,706 
38 
yao 

175 
106 
2,074 
4,914 
439 
154 
288 
496 


Per Cent 

Total Distribution 
43,229 . 100.0 
247 0.6 
131 Ou3 
801 1.8 
553 1.3 
11,406 26.4 
22,51 52.2 
2H Ry 
864 2.0 
1,556 3.6 
2,848 6.6 


The regional distribution of the various printing trades shows 
the same pronounced concentration of tradesmen in the central 


provinces. 


Percentage Distribution of Printing Tradesmen by Region, 1951 


Maritimes Quebec Ontario 


Bookbinders..... 3.4 33.6 
Compositors & 

typesetters...... oy! 28.3 
Photo-engravers & 

lithographers... 1.6 25.0 
Pressmen & plate 

WLINICES 7s. Pes a, 28.3 
Other bookbinding 

occupations.... 2.0 24.3 
Other printing 

& publishing 

occupations.... 2 25:5 


Source: 195] Census. 


Prairie 

Provs7.e 6. 
47.9 8.6 6.5 
45.9 12.4 7.9 
60.0 Sct het 
52.8 9.6 6.1 
52.4 3 6.0 
59.1 8.2 4.7 


Total No. 
in Canada 


3,219 
155255 
2,594 
5,588 
1,587 


2120 


=H! 


As is to be expected, most printing tradesmen are in the larger 
urban centres. The two cities of Toronto and Montreal bulk large 
in this employment picture. Together they employ 27 per cent of 
all compositors and typesetters, 39 per cent of all bookbinders, 38 
per cent of all photo-engravers and lithographers, and 34 per cent 
of all pressmen and plate printers. 


Percentage Distribution of Printing Tradesmen, by Selected Cities, 


1951 
15 Metro- 
Van- politan 
Montreal Toronto couver Winnipeg Centres _ 
Bookbinders.......... 18.0 20.8 BD: 3.1 61.1 
Compositors & 
typesetters 55 5 13.9 13.6 32 3.4 49.4 
Photo-engravers & 
lithographers....... 15.0 22.6 5.1 2:2 59.4 
Pressmen & plate 
PEINtETS S46 be ed 153, 1827 3.8 3.8 a3af 
Other bookbinding 
occupations: (6. ...% 12.4 16.1 3.6 Ded 61.2 
Other printing & 
publishing 
occupations. ...5... 14.8 20.8 2.6 3.5 58.8 


Source: 195/ Census. 


Industrial Distribution 


Most printing workers are employed in the printing and pub- 
lishing industry but some are to be found in a number of other 
industries, such as paper products manufacturing, textiles, and 
trade and service industries, as well as in government service. 


Percentage Distribution of Printing Tradesmen, 
by Selected Industries, 1951 
Printing & Paper Service 


Publishing Products Mfg. Trade Govt Other 
Compositors & 


LYPESCliCrs. A 88.7 2.6  G 1:9 1.6 
Photo-engravers & 

lithographers..... 84.2 2S 22 2.0 0.8 
Pressmen & plate 

PEINETS 2S aes 84.9 6.3 23 1.3 nil 
Bookbinders....... 85.2 nil 3A 2 4.1 


Ganrte: 1951 Census. 
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Age Distribution 


An examination of the distribution of printing tradesmen by 
age in 1951 shows that male bookbinders had a larger proportion 
(19.5 per cent) in the 55-and-over age group than the other print- 
ing trade groups. Compositors and typesetters came next with 
13.8 per cent. 


Age Distribution of Printing Tradesmen, 1951 


(Percentages) 
Under 45 45-54 55+ 
Bookbinders 
Wiley es ree soe Biel Ses 68.3 1273 19.5 
BSIAIG ree ee, Seta: 79.5 12:5 8.0 
Compositors & typesetters...... 
BES, as hited aI SORES ee ace 72.6 13.6 13.8 
RNNISIO ce oo Pee tee ees ohne 74.3 18.0 Tel 
Photo-engravers & lithographers 
ER OTE SRE hy ee Serge 8.5 10.9 10.6 
Pemale ss, Fovy a ak eee 85.2 9.5 5.3 
Pressmen & Plate printers 
DRANG SS coe GFK we ere wee 74.6 14.6 10.8 
BeOS Sorc es see ais oe we 87.3 8.7 4.0 


Source: /95/ Census. 
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TRENDS 


Employment in the printing and graphic arts industry has in- 
creased markedly in the last few years. Data compiled by the 
Dominion Bureau of Statistics on the basis of establishments 
covered show that between 1939 and 1954 (the latest date for 
which statistics are available) employment in the industry rose by 
nearly 76 per cent to a total of 63,200. Throughout the entire 
period the employment trend was- broadly upward. The graphic 
arts industry had suffered unemployment during the depression in 
the thirties but it recovered quickly and since then has had less 
unemployment, on the whole, than most industries in manu- 
facturing. Since the end of the war, employment in the industry 
has kept pace with the upward surge in activity that has char- 
acterized the Canadian economy as a whole. 

The above figures cover all categories of workers in the printing 
industry but the number of skilled and semi-skilled tradesmen in 
the industry has also grown considerably. Comparison of census 
figures for 1931, 1941 and 1951 bears this out, as the following 
table indicates. 


Skilled and Semi-skilled Workers in Printing, 
Publishing and Bookbinding 


Percentage Change 


1931 1941 1951 1941-1951 
All tradesmen is 50.03 .. 225113 22353524 32,978 + 41 
VTA aa one eer geting we 195721 20,062; 27,010 + 35 
MOINAICS See oo. et 3,052 3,262 5,968 +* 83 
Engravers, lithographers 
and photo-engravers...... 1,759 2,007 3,523 + 76 
MIAIe CANS. ah beeen 1.756 1,946 3,345 + 72 
Beil esther aoe 3 61 178 +192 
PEIMCRS ss heed Ges cca tes a 173232 20,841 + 21 
Wale reas tines cen otalon — 16,399 19,661 + 20 
PEMMOle Sie ls Gn cts -~ 833 1,180 + 42 


© Includes compositors, typesetters, pressmen and plate printers. 
Source: 195] Census. 


As the preceding table shows, printers are the largest group 
of tradesmen in the industry; in 1951, they made up 63 per cent. 
The number of engravers and lithographers has, however, in- 
creased markedly since 1941, reflecting the growing use of 
engraving and lithographic processes. This trend is likely to con- 
tinue. Bookbinders, on the other hand, (not shown separately in 
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the table) are not increasing as rapidly as other trades. In 195], 
less than 10 per cent of the tradesmen in the industry were in this 
group. 

Although the number of women employed as either printers 
or lithographers is relatively small, it is interesting to note that the 
percentage increase between 1941 and 1951 has been substantial, 
both in these occupations and for the skilled and semi-skilled occu- 
pations as a whole. 


Employment Prospects 


The long-term trend in the employment of most printing 
tradesmen has been steadily upward and it is likely that this trend 
will continue for some time to come. 


Mention has been made of the high proportion of tradesmen 
in the central provinces and in the larger cities. Because of this, 
openings should be more plentiful and of greater variety in these 
areas than elsewhere, particularly for photo-engravers, lithogra- 
phers and bookbinders. The concentration of compositors and 
typesetters in the larger cities is not as marked, and many small- 
town printing shops that publish weeklies and do job work offer 
these tradesmen opportunities for employment. It can be expected, 
or course, that competition for jobs in the printing trades will be 
keenest in the large cities. 


The majority of printing tradeswomen are employed in book- 
binding occupations; relatively few in the other trades. 


Approximately two-thirds of all printing tradesmen are to be 
found in the printers’ group of occupations (compositors and press- 
men). The likelihood is that the greatest number of opportunities 
will be in machine composing and press work. Monotype key- 
board operation, monotype casting, electrotyping and stereotyping 
are expanding fields, but the number of openings that may occur 
here will be considerably fewer than for linotype operators and 
pressmen. 


Expansion should also occur in the photo-engraving and li- 
thographic fields. There is a shortage of photo-engravers at the 
present time, owing to the growing use of rotogravure and colour 
in newspapers and in the food packaging field. Similarly, the in- 
creasing use of illustrations and colour should benefit the lithog- 
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raphic trades and provide a greater demand for lithographers, 
pressmen, and other tradesmen skilled in colour work. 

One of the biggest developments of recent years has been the 
remarkable growth of black and white offset printing. This kind 
of printing is now in keen competition with the regular letterpress 
on many types of work. It also appears probable that offset work 
will increase, which will mean a demand for more workers trained 
in offset methods. 

Bookbinding has, in the process of mechanization, become an 
occupation needing a smaller proportion of fully skilled workers. 
The trade is dependent upon the demand for books and is directly 
affected by economic conditions. The long-term trend for all- 
round bookbinders will probably continue downward. 

Seasonal unemployment is not very common in the printing 
trades, the number of workers employed throughout the year being 
quite constant. Adverse economic conditions affect certain types 
of printing more than others, less so in the newspaper field and 
more so in the job printing field. A high level of business makes 
for a high demand for printed products and advertising materials; 
consequently, printing tradesmen who are employed in establish- 
ments dependent on this demand are more affected by a low busi- 
ness level. 


Technological Change 


Some consideration must be given to the probable effects of 
technological changes on opportunities for printing tradesmen. The 
introduction of the composing machine has resulted in fewer jobs 
for hand compositors. Advances in presses have changed the char- 
acter of the pressmen’s work. There has. been rapid improvement 
in the offset printing process, both in reproduction and in presses. 

The demand for machine compositors in the newspaper field 
has been affected to some extent by the introduction of the tele- 
typesetter. Most of the typesetting required by a newspaper is still, 
however, done by linotype and monotype operators. The teletype- 
setter can transmit copy to a number of newspapers in the form of 
perforated tape which, when fed through an attachment on a lino- 
type machine, causes type to be set automatically. This machine 
is mainly used by newsgathering agencies, such as the Canadian 
Press, to service its member newspapers. 
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Most shops are using the printing methods and equipment 
previously described. In some shops, however, photo-typesetting 
machines and new makeup methods are supplanting conventional 
metal type methods. It is likely that these new machines will come 
into wider use as time goes on. 


Where photo-typesetting machines are used, layout is done on 
a master form, indicating where borders, lines, illustrations, display 
type or other type material are to be placed. In paste makeup the 
workman places film or paper in position on the master form, as 
he would type or cuts in the metal types process. The completed 
master is checked, proofread, then photographed, and a printing 
plate made. 


Some of the new photo-typesetting machines have the same 
function as the linotype, intertype and monotype machines — to 
produce type material by keyboard operation. Instead of casting 
metal slugs, however, these new machines have built-in cameras 
that produce type material set up line by line on a roll of photo- 
graphic film, which is developed in the darkroom. 

Most of the lines of large display type are composed on photo- 
lettering machines. The type material is in the form of strips 
which, depending on the type of machine used, may be developed 
in the darkroom or in the machine itself. 

Although radically different from conventional metal type 
methods, the new processes still require a thorough understanding 
of the graphic arts. In shops where these changes are being made, 
journeymen are being trained in the new methods, as are appren- 
tices after they have received basic training in the metal type 
methods. 

Technological change has, in the past, gradually altered the 
character of the printing trades and will continue to do so in the 
future. The established trades, and those that have come into be- 
ing recently, offer good opportunities in a steadily expanding 
printing industry, an industry which plays a vital role in the lives 
of Canadians. 
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FOREWORD 


During recent years there has been a steadily increasing demand 
for Canadian occupational information. The demand comes from 
young people faced with the need of choosing an occupation and 
preparing for it; from parents, teachers and vocational guidance 
counsellors; from workers wishing to change their occupations; 
from employment service officers; from personnel directors and 
union officials; from prospective immigrants to Canada, and from 
other quarters. 


The CANADIAN OCCUPATIONS series of monographs is designed 
to help meet this demand. Each booklet describes, among other 
things, the nature of the occupation or group of occupations, 
entrance and training requirements, working conditions and 
employment outlook. 


The series has been prepared with the generous assistance of 
representatives of management, trade unions and _ professional 
associations. The co-operation of the Unemployment Insurance 
Commission, the Technical and Vocational Training Branch of 
the Department of Labour, and the Dominion Bureau of Statistics 
is gratefully acknowledged. 


Occupational information tends to become dated as a result of 
change in economic conditions, in industrial technology and in 
wage and salary structure. Revision of outdated publications is a 
regular feature of the series. 


This revised edition of Printing Trades was prepared for the 
Manpower Resources Division by Mary E. Stuart and William 
Allison, Chief of the Occupational Analysis Section. 


Jer oP RAINGIS: 

Director, 

Economics and Research Branch, 
Department of Labour. 


June 1964. 
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Printing bank notes is a highly specialized craft. This is only one of the 
more than 2,800 printing establishments in Canada. 


Photo: British American Bank Note Co. Ltd. 


PRINTING TRADES 


HISTORY AND IMPORTANCE 


The term “printing” is applied to the art of impressing letters, 
figures, etc., on paper or other substance. History records that the 
Chinese, as far back as 868 A.D., duplicated the written word by 
means of wooden blocks carved in relief. It was not until the 
fifteenth century, however, when Gutenberg in Germany invented 
movable type and the hand-operated printing-press, that the way 
was opened for the rapid growth of the printing art, and the 
extension of learning and culture to men everywhere. 
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Up to that time, Europe knew only the hand-written books of 
the skilled scribe — books that were scarce and expensive. In the 
printing-press a less expensive medium was found, which permitted 
a more rapid spread of information. Greek and Roman classics 
in printed form were soon in general use. Men’s minds were 
stimulated and found expression in the enlightened thinking of 
the Renaissance. : 


Printing has rightly been called “‘the art which preserves all 
the arts’ and the “‘Mother of Progress’. It is difficult to think of 
any activity in which the printed word does not play a part. It is 
used not only for social, scientific and cultural purposes, but also 
for the conduct of government, business and industry. The expan- 
sion of free education to all classes during the past century created 
a greatly increased demand for printed matter. 


The present status of the printing industry is largely the result 
of new machines and processes introduced in the nineteenth: 
century. These, together with cheaper paper-making methods, so 
reduced printing costs that the demand for the printed product 
was greatly stimulated. 


One can but briefly review here some of the important changes 
that took place in that century. The first paper machine making a 
continuous web of paper was successfully started in England in 
1804. The high cost of paper made from rags hindered the natural 
growth of the industry for many years. After 1860, the production 
of paper from wood pulp had a striking effect on the availability 
of paper, especially newsprint, at reduced costs. Canada, through 
the development of its vast pulpwood resources, has played a 
major part in the supplying of newsprint to the printing industry 
the world over. More than forty nations, including the United 
States, depend on Canada for much of their newsprint. 


Job presses were greatly improved in the second quarter of the 
nineteenth century; the first rotary press in America appeared in 
1865; the linotype and monotype typesetting machines, in the 
1880’s. Stereotyping, photo-engraving and lithographing processes 
were also introduced in the nineteenth century, but modern 
lithography is a quite recent development. 


These new machines and processes made for the growth of a 
highly skilled body of tradesmen who form the backbone of the 
printing industry. 
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There is a considerable variation in the size of printing plants 
and in the type of work they produce. There are job or commer- 
cial printing plants which range from the one or two-man shop to 
large establishments using batteries of typesetting machines and 
presses. This group includes plants capable of producing any type 
of printed matter. Some job shops specialize in one or more of 
such printing processes as lithography, photo-engraving, electro- 
typing and stereotyping. Also within this field are service shops 
(trade plants), which do specialized work for other printing plants. 


In addition there are newspaper establishments, magazine 
and book publishing houses. The two former may also do job 
work. 


The printing industry is also important from an economic 
standpoint. In 1960, the last year for which Canadian statistics 
are available!, total production exceeded $772 million. During 
the year, 2,983 establishments were in operation, employing about 
69,000 workers. Salaries and wages paid amounted to approxima- 
tely $304 million. 


This monograph deals mainly with the skilled and semi-skilled 
trades, which are learned through apprenticeship training. More 
than half of the working force of the printing industry is made up 
of such tradesmen. 


1 Dominion Bureau of Statistics, Annuals, (1960) Cat. No. 36-209, 36-210 
and 36-212. 
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PRINTING METHODS AND PROCESSES 


The printing process begins when copy, in the form of written 
text and photographs or drawings, is received from the author. 
Three principal methods of reproduction are /etterpress, lithography 
and gravure. 


Letterpress, (known as relief printing because the printing 
surface which receives the ink is raised above the rest of the type) 
is the oldest and most common form of printing. It is in the letter- 
press method that we find the traditional printing trades. 


In lithography the press plate is smooth, as both the printing 
and non-printing areas are on the same level. Using the principle 
that water and grease repel each other, the printing area is coated 
with a greasy substance and the plate is moistened with water. 
When ink is applied it is absorbed by the greasy printing surface 


iting of money requires great care and attention to detail. Here a pressman is 
1 cleaning engraved plates or “‘form’’. (Photo: } 


but is repelled by the water. In printing, the image is transferred 
to an intermediate rubber roller and then offset to paper. 


In gravure printing, the printing area is etched below the surface 
of the plate. The whole plate is inked, then wiped, leaving ink in 
the depressions only. The suction that is created when paper and 
plate come together draws the ink out from the depressions onto 
the paper. This method gives finer reproduction than either 
letterpress or lithography and the plates stand up better than 
letterpress on long runs. On shorter runs, lithography has certain 
advantages over gravure. 


The etching for gravure may be done by hand or machine, or 
it may be done by photography (photograyure). Examples of 
printing by hand or machine-engraved plates are engraved station- 
ery and greeting cards, and printed metal foil. A common form 
of photogravure is the newspaper picture supplement, known as 
rotogravure because the engraving is done on cylindrical copper 
plates. 


A fourth and less well-known form of printing is the si/k-screen 
process. This is a form of stencilling that has been developed 
for the printing of textiles, glass, posters and other items where 
there are large areas of colour, particularly when fluorescent 
inks are used. The stencil is mounted on a fine-mesh silk or metal 
screen and the colour is forced through, giving a facsimile of the 
original design. 

Stencil cutting, plate making and photography, the skilled 
Operations in the process, are done by craftsmen trained on the 
job in their particular specialty. Other silk screen operations can 
be learned in a few weeks of on-the-job training. 
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NATURE OF THE WORK 


Any printing establishment is concerned essentially with four 
things: type setting, plate making, press work and book binding. 
Within these four areas there are a large number of occupations 
which vary from highly skilled to unskilled. 


In small plants one or two men may carry out all the duties 
involved in composing, printing, and binding, but in the large 
plants each of these functions is carried out by special depart- 
ments, and within each department the work is broken down into 
a number of specialized operations. 


The following is a brief outline of the main skilled and semi- 
skilled trades that may be found in a printing establishment. 


Typesetting 


The term compositor, typesetter, or typographer applies to any- 
one who sets type by hand or machine. Before the introduction of 
the linotype machine, all typesetting was done by hand. Today, 
however, the machine is to the fore, but hand composing still plays 
an important part. In some small shops all the type is still set by 
hand. Many shops use machines for “‘straight matter’, and head- 
lines, titles and other display type are set by hand or with the 
Ludlow machine. It is of primary importance that the apprentice 
learn hand typesetting before he proceeds to machine work. 


The hand compositor sets type by hand, letter by letter, with 
proper spacing, in a composing “‘stick’”’. When the stick is full, the 
lines of type are transferred to a metal tray or “galley”. Among 
other things, he may, especially in small shops, assemble machine 
and hand-set type, pull proofs of type-forms, proofread, correct 
typesetting errors, and do “‘make-up’’, that is, arrange type and 
engravings into pages. 


The /inotypist operates a machine that has a keyboard similar 
to that of a typewriter but with different arrangement and action. 
(The Intertype machine is similar to the Linotype.) After he com- 
pletes a line of type, the linotypist works a lever and the machine 
automatically casts the line of type in a solid strip of metal known 
as a “‘slug’’. Each slug is automatically trimmed, and placed in a 
galley. The linotype machine is used for newspaper, magazine, 
book and some job work. 
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The monotype machine differs from the linotype in that it casts 
each character separately instead of a line at a time; also the 
typesetting is done in two steps instead of one. The monotype 
keyboard operator operates a keyboard that punches holes in a 
paper ribbon. The ribbon is then put through a monotype casting 
machine by the monotype caster operator. This machine casts each 
character separately, according to the arrangement of holes. The 
advantages of the monotype machine are that it permits single 
letter corrections, and makes a better job of spacing letters and 
words. It also handles tabular matter more efficiently, especially 
where vertical ruling is required. In the linotype, corrections must 
be made by entire lines. The latter machine, however, gives a 
greater rate of production. The monotype machine is used mostly 
for book and periodical work and for some commercial printing. 


The Ludlow operator combines hand and machine work. In- 
dividual letters or words are set by hand and the Ludlow machine 
casts them into slugs. 


1 font (a complete set of one size of type) consists of 137 characters, including 
rv and lower case letters, numbers, punctuation, etc. Compositors use a 
ety of fonts when preparing material, selecting characters from trays and 
ig them in the composing stick to form lines. (Photo: N 


The stoneman pre- 
pares type for the 
press, making sure 
that everything is 
in position and that 
type is standing 
erect and level in 
the “‘chase’’. 


(Photo: NFB) 
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As the linotype 
operator presses the 
keys, individual 
letter moulds that 
form the type are 
collected in a line. 
When a line is 
completed, it is 
automatically posi- 
tioned to receive 
molten lead. The 
lead quickly hara- 
ens and the com- 
pleted line or ‘‘slug”’ 
is ejected into a re- 
ceiving galley. 


(Photo: NFB) 


(Photo: NFB) 


The compositor receives proofs from the proofreaders and makes necessary 
cerrections, revisions and additions in the standing type. When all is in order, he 
arranges type and illustrations into pages ready for the stoneman. 
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When all the typesetting is completed and has been placed and 
arranged in galleys by the bankman, proofs are pulled and are 
checked by proofreaders against the original copy for typograph- 
ical, grammatical or compositional errors. Copyholders assist the 
proofreaders. In small shops, journeymen typesetters and advanced 
apprentices may do the proofreading. (Galley proofs are also 
commonly submitted to authors, editors or others responsible for 
the preparation of copy, before the final make-up of pages takes 
place.) 


After corrections have been made by the compositors, the gal- 
leys of type are divided into desired lengths and, together with 
photo-engraved illustrations, page numbers, etc., are placed on a 
large, smooth steeltop table, known as a “‘stone’’, where they are 
arranged into pages by the make-up man. The stoneman then 
levels the type and locks the completed form in a chase (a steel 
rectangular frame). A final check is made by the /ine-up and lock- 
up man, who relock the form in the chase (so that it will lift with- 
out spilling any type), after making certain that all type stands 
firmly upright and level and the margins are correct. The forms 
are then ready for the press, or for electrotyping or stereotyping. 


Journeymen in the composing room, whether “all-round men” 
or “‘specialists’’, are usually trained in all its activities. There is 
thus a high degree of transferability among jobs in the composing 
room, especially in small shops. 
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Plate Making 


Photo-engraving, electrotyping and stereotyping are complemen- 
tary to letterpress printing. In photo-engraving, plates are made 
of copy that cannot be set up in type, such as illustrations. A 
photographic negative is printed on a copper or zinc plate that 
has been treated with a light-sensitive coating, and then etched 
with acid to make the illustration stand out in relief. 


Stereotyping and electrotyping are used to make duplicate press 
plates of type-forms and photo-engravings. Stereotypes are used 
mainly in newspaper work; electrotypes, which are more durable, 
for books and magazines. 


It may be asked why electrotyping or stereotyping is necessary 
when the original type-form is available. One reason is that type- 
forms are flat and cannot be curved to fit the cylindrical plate 
holders on rotary presses. Also, long runs of magazines, books or 
newspapers require several plates to preserve a clear print. Several 
presses may be used simultaneously to speed the work. It is simpler, 
faster and cheaper to duplicate type-forms by electrotype and 
stereotype than to use several original type-forms. 


Photo-engraving 


There are three different ways in which photo-engravings are 
made. Line-etching is cheap but it gives very little shading. The 
half-tone process gives finer detail and shading. In this process, 
copy to be reproduced is photographed through a fine cross-lined 
screen, resulting in a negative film on which the image is in the 
form of dots. The spacing and size of the dots determines the 
black, shaded or white portions of the picture (examine the various 
half-tone illustrations in this booklet). In both line-etching and 
half-tone the printing surface is raised as in letterpress printing. 
Photogravure, the third process, has the image etched below the 
surface. 


Photo-engravers are mainly engaged in producing plates for 
letterpress printing, but are also employed in rotogravure work. 


The skilled photo-engraver is capable of performing all of the 
operations involved in the process. In a large service shop, how- 
ever, the whole job may be done by a number of photo-engravers, 
each specializing in certain operations, such as photography, 
printing, etching and finishing. 
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This papier-mdaché 
mat has come from 
a_ hydraulic press 
where it was under 
about 400 tons 
pressure. The Sste- 
reotype moulder re- 
moves it from the 
type-form and 
checks it for im- 
perfections. 


(Photo: NFB) 


A photo-engraved 
plate is mounted on 
a block of wood or 
metal to bring it to 
the required height 


for printing. 


(Photo: 

Rapid Grip and 
Batten Ltd., 
Montreal) 


An electrotype 
stripper removes 
the thin copper 
coating from the 
mould. The ‘“‘shell” 
is then backed with 
lead to give it the 
required rigidity 
and thickness. 


(Photo: 
Rapid Grip and 
Batten Ltd., 
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In letterpress work, the photo-engraver may perform one or 
more of the tasks involved in reproducing photographs, drawings, 
paintings, and other illustrations in relief on zinc or copper plates: 
photographs illustrations to make line plate, half-tone, or colour 
half-tone; develops negatives and sets them in drying oven; strips 
negatives from photographic plates, places them in reverse posi- 
tion on piece of glass, and sets glass and negative over sensitized 
metal plate; exposes plate for several minutes; etches plate with 
acid so that the image stands out in relief; trims and mounts plate; 
corrects imperfections in the design; prints sample copies to check 
for errors. 


The rotogravure photo-engraver performs work similar to the 
letterpress photo-engraver. In this case, the plate to which the 
image is transferred, instead of being flat, is a copper cylinder with 
a highly polished surface. 


Stereotyping 


In stereotyping, a mould is made by pressing a wet papier- 
maché mat against the type-form. When the mould dries and 
hardens, molten type metal is poured into it, and the result is a 
metal casting which is a reproduction of the original type-form. 


The main trades in stereotyping are: 


Stereotype M oulder — makes the impression of the type-form in 
the mat (consisting of flong or papier- 
maché) by means of a press. 


Mat Trimmer and — trims the edges of matrices (impressed 

Backer mats) and reinforces backs of matrices 
so that they will not bend during the 
casting process; dries the matrices under 
steam pressure. 


Stereotype Caster — operates a machine that pours molten 
type metal into the mat. 


Plate Finisher — levels stereotype plates, smooths back of 
plate for mounting, bends plates to cylin- 
drical form for use in rotary presses; 
routes both flat and circular plates for 
black and white and colour work. 


Electrotyping 

Duplication is achieved in electrotyping by using a wax or plastic 
composition, instead of a papier-maché mould. After receiving 
the impression of the type-form, the mould is chemically treated. 
By the process of electrolysis, the mould is coated with a thin 
film of copper or nickel to form a duplicate of the original. The 
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copper or nickel impression is taken from the mould. backed with 


lead and mounted, ready for the press. 


20 


The main trades in electrotyping are: 


Electrotype Mould 
Builder 


Electrotype Moulder 


Batteryman 


Electrotype Stripper 


Plate Finisher 


Electrotype Caster 


— prepares wax and plastic composition 
moulds. 


— impresses the type or photo-engraved 
plate forms in moulds. 


— operates a plating bath to electroplate 
copper, lead or nickel on the graphite 
covered faces of lead, wax, or resinous 
moulds, to form reproductions, in plate 
form, of type set-ups for use in printing. 


— removes shells (thin, electrically de- 
posited coatings of copper or nickel) 
from moulds. 


— trims and levels electrotype plates, 
smooths back of plate for mounting, 
bends plates to cylindrical form for use 
in rotary presses. 


— pours a backing of lead on electroplate 
shells to strengthen them for use in print- 
ing presses. 


Lithography and Photo-offset 


Up until the early 1900’s, lithographic work was produced from 
drawings on stone (/ithos: stone); since then metal plates have 
been adopted because they can be curved to fit the cylinders of 
modern lithographic rotary presses, permitting speedier repro- 
ductions. Some plates are still made by hand but in most cases 
they are made by transferring the desired image from a photo- 
graphic negative to the light-sensitive metal plate, a process known 
as photolithography. 


(Photos: NFB) 


Illustrations and text 
matter prepared by the 
layout man is positioned 
in front of the camera and 
the photographer makes a 


negative. 
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Some of the principal occupations in lithography are: 


Lithographic Artist 


Stone Engraver 


Photolithographer 
(Cameraman) 


Stripper and 
Layout Man 


Plate Preparer 


or Grainer 


Transferrer 
(Press Platemaker) 


— copies or creates designs on lithographic 


stones to be engraved by the “stone 
engraver’, using soft, greasy crayons. 
In photolithography, he retouches nega- 
tives or positives by hand with chemicals 
and dyes. Corrects colours in final press 
plates. 


cuts designs of type or illustration copy 
into the surface of lithographic stones, 
using hand and machine tools. 


photographs in artificial light either 
illustration or typeset material to prepare 
a positive print (or a negative) for use in 
lithographic printing, enlarging or re- 
ducing print (or negative) to desired 
size. May use screen to break up shading 
of copy into dots for half-tone printing. 
May use colour filters to prepare various 
plates for colour printing. 


lays out the film or films on a large press- 
size glass plate or light opaque paper in 
order to obtain a final layout in accord- 
ance with the job specifications. 


prepares the faces of zinc or aluminum 
plates for use as lithographic printing 
plates by roughening (graining) with a 
machine which rotates steel or wooden 
marbles and wet pumice or sharp sand 
over the surface. 


transfers images by hand or machine 
from photographic negatives or positives 
to zinc plates for printing by the litho- 
graphic process. To effect a transfer by 
hand, the transferrer covers surface of 
grained zinc plate with a coating of 
photosensitive chemicals and _ allows 
plate to dry; the photographic negative 
or positive is placed on the plate and an 
exposure is made under strong artificial 
light, thus transferring the image from 
photograph to the plate. In the machine 
process, photograph and plate are placed 
in a vacuum frame or photocomposing 
machine and an exposure is then made. 
After the plate is developed, it is 
chemically treated, so that when mois- 
ture is applied to the press plate, the 
image areas will receive the greasy ink 
and the non-image areas will repel it. 


Press Work 

So far we have traced the work process in printing from the 
composing room, where the type was set, to the making of press 
plates by electrotyping, stereotyping, photo-engraving, rotogravure 
and lithographic processes. The next stage is the pressroom, where 
the actual printing is done. 


The pressman operates a press or presses and is responsible 
for all work involved in printing. His duties include setting the 
forms or plates in place on the press, “making ready” (running 
a few samples through the press to ensure that the impression is 
even, and making final adjustments where necessary), seeing that 
the flow of ink is correct, and examining press sheets from time to 
time during the run. The pressman, who must be a journeyman, 
may be aided by press assistants, or other journeymen (in the 
case of large, automatic presses), who work under his direction. 

There is a distinction between press assistant and press feeders. 
Many printing presses are now equipped with automatic feeders 
so that press feeders have been largely eliminated and replaced 


(Photo: NFB) 


Pressmen and their assistants make regular checks of the printed material as 
it comes from the press. If anything goes wrong they stop the press, make 
adjustments, and run off a few copies to make sure everything is operating 
properly again. 
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PRESSE: 


Proof copies are “pulled” to 
examine the accuracy of type- 
setting and quality of engray- 
ing. The equipment depicted 
will quickly produce a large 
number of impressions. 


These automatic presses re- 
quire little attention once they 
are set for a production run, 


| Setting up the ink and paper feeds on a lithographic offset press prior 
to a two-colour run. 


‘ylinder presses are used for printing books, as they can 
print many book pages on one large sheet of paper. 


(Photo: NFB) 


A six-unit high-speed rotary press can turn out over 46,000 
48-page newspapers per day. 


(Photo: Bill Lingard — Photo Features, Ottawa) 


by press assistants. These workers are qualified to perform the 
duties involved in the care of equipment and accessories, loading 
automatic feeding devices, and assisting in preparing the make- 
ready. Press assistants may perform any or all of the duties of 
pressman, under the direction of a journeyman pressman. 


Because of the variety of presses and the different methods of 
printing, the pressman’s work varies. In small printing establish- 
ments, pressroom workers are usually required to operate more 
than one type of press and may also set up type by hand. In the 
larger commercial printing plants, press workers usually specialize 
in the operation of one kind of press. Some of the main types of 
press are as follows: 


Platen Press — consists of a frame supporting two flat surfaces 
—a vertical, stationary surface on which the 
type-form is locked, and a surface (called the 
platen) that moves from a horizontal to a 
vertical position in the printing process. The 
paper is placed upon the platen and is pressed 
against the type-form. Platen presses may be 
hand or automatically fed. 


Cylinder Press — consists of a revolving cylinder, or drum, that 
carries the paper and is mounted above the flat 
bed of the press. The type-form is locked on 
the flat bed and is moved forwards and back- 
wards with a shuttle motion underneath the 
cylinder. This press may be automatically or 
hand fed and may be a one or two-colour press. 


Rotary Press — consists of two revolving cylinders, mounted 
(Sheet Fed) parallel to each other, one carrying the paper, 
the other the printing plate. The paper is fed 

either by hand or automatically. 
Rotary Press — also known as a web-rotary press and generally 
(Roll Fed) used for large quantity printing in newspaper, 


magazine, and book work. There are two types, 
one for black-ink printing, the other for colour 
work. This press is basically a series of syn- 
chronized rotary presses which are automatically 
fed by one or more rolls of paper at a time. 
The web-rotary press does the complete job of 
printing: it prints on both sides of the paper; 
cuts, assembles and folds the pages; counts the 
number of copies printed. For full production, 
the web-rotary press requires a crew of five or 
more workers. 


Specially designed rotary presses, calling for different techniques, 
are used in offset and gravure printing. 


‘ Description of presses adapted from Pressroom Occupation in the *Occu- 
pational Guide” series issued by the Michigan State Employment Service, 
Detroit, Michigan. 
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Bindery 


Many printed products, such as newspapers, business forms, 
labels, etc., require no further work after they leave the press. 
Books, magazines, pamphlets and folders, however, are put into 
final form by bindery workers. Many of the bindery jobs are done 
by women. Such jobs are folding, gathering sheets or collating 
sections to form books, operating punching and stitching ma- 
chines, and hand sewing. Jobs such as hand bookbinding, book 
finishing, embossing, and operating the more complicated types 
of machines are usually done by journeymen. 


Bookbinders perform all or several operations in affixing covers 
to sewed-together signatures. They fold and place the signatures 
in a hand press to reduce the size of the book, trim pages to size 
and round corners, apply glue to the backs of the signatures to 
stiffen the back of the book body, and shape them to receive the 
cover. In some cases, plain colours or a mixture of colours that 
give the appearance of marble are applied to the outside edges. 
Then the finished covers are glued to the end sheets and the com- 
pleted books placed in a press to dry. 


The bookbinder or a book embosser embosses the design or title 
on the book covers with hand tools, using gold, silver or colour. 


Bookbinders are fitting the cover to the body of the book and checking for 
irregularities before sending it to the drying press. Much of the work is now 
done by machine. 


(Photo: NFB) 


Among the many machines operated by 
workers in the bindery department are: 


Above — 
a folder and trimmer 


Centre — 
a three-knife trimmer 


Below — 
collating, stitching and trimming in 
one operation. 


PERSONAL QUALITIES NEEDED 


Most of the printing trades call for good eyesight, about aver- 
age physical strength, and a high degree of manual dexterity. 
Colour-blindness is a serious handicap in the pressroom, as is left- 
handedness in the composing room. Some printing trades can be 
undertaken by those with certain physical handicaps. Workers with 
speech or hearing defects, or both, have found employment as 
hand and machine compositors and in most of the other printing 
trades. Some composing-room occupations are suitable for those 
who have suffered the loss of one or both legs, or who do not have 
the use of all their fingers. However, use of both hands is almost 
indispensable in all printing trades. 


Speed with accuracy, mental alertness, neatness, patience, and 
the ability to work well with others are necessary. An artistic sense 
is an asset for many kinds of printing work. Perseverance is an 
essential quality, in view of the long apprenticeship period. 


(Photo: NFB) 


Newspapers have to be printed to meet deadlines. In order to do this, the 
composing-room staff must work together as a team, often under pressure. 
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PREPARATION AND TRAINING 


Entry into the printing trades is almost wholly through ap- 
prenticeship. The age at which apprentices are accepted ranges 
from 16 to about 30. The Apprenticeship Commission in Montreal 
limits the maximum entry age to 20, with exceptions. 


Printing workers, especially compositors and _ proofreaders, 
should have a fairly good general education, which includes a good 
grounding in the English or French language, or both, as the case 
may be. A high school education is preferred. The usual standard 
of education stipulated for apprentices is at least two years high 
school or its equivalent. 


Applicants who have completed a technical or trade school 
course in a printing trade are more likely to be accepted for 
apprenticeship than those who are untrained. Technical schools in 
the larger centres in Canada and the bilingual /’/nstitut des arts 
graphiques, Montreal, offer industrial courses in printing that 
provide a very useful preparation for apprenticeship. An allow- 
ance is usually made for such training and the apprenticeship 
period correspondingly shortened. 


Courses in art, such as drawing, design, colour and lettering, 
can be very helpful for many kinds of printing work. 


Apprenticeship 


The provinces of New Brunswick and British Columbia des- 
ignate the printing trades for apprenticeship. The Apprenticeship 
Commission of the printing industry of the Montreal area, which 
represents both employers and unions, controls apprenticeship for 
that area. 


Training programs in union shops are regulated by unions, in 
agreement with employers, and vary considerably according to 
craft and locality. In general, the apprenticeship is: compositors, 
electrotypers, stereotypers and photo-engravers, 5 to 6 years; 
lithographers, 4 to 5 years; pressmen, 5 to 6 years; bookbinders, 
male, 4 to 6 years, and female, 2 to 3 years. 


Apprenticeship training usually includes, in addition to prac- 
tical work on the job, classroom and correspondence work in 
related technical and other subjects. In areas where school facilities 
are not available, the greater part of the training is usually taken 
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(Photo: Provincial Publicity Bureau of Quebec, Ciné-Photography Service) 


Technical and trade schools in larger centres offer industrial courses in printing 
that provide useful preparation for apprenticeship. It is possible, however, to 
enter the trade as an apprentice without previous training. 


in the printing plant. In the Montreal area, in-plant training is 
complemented by technical instruction given at /’/nstitut des arts 
graphiques in Montreal. 


Because of the continual changes that take place in printing 
methods and processes, journeymen frequently take further courses 
to bring themselves up to date. Such training is of particular value 
to those who wish to become specialists, foremen, supervisors or 
salesmen. 


The ratio of apprentices to journeymen is quite rigidly con- 
trolled in the printing trades. It is therefore advisable for the 
would-be apprentice to get in touch with the appropriate union 
local and the owners of printing establishments. In this way, he 
can learn not only what the possibilities for apprenticeship are, but 
also the specific requirements. Guidance teachers and officers at 
National Employment Service local offices can help an applicant 
make these contacts. 


WORKING CONDITIONS 


The printing trades are, in general, strongly organized, which 
benefits the workers not only in terms of wages and paid vacations, 
but also in security of tenure. The major printing unions are 
known for welfare provisions which include pensions, hospitaliza- 
tion and educational programs. 


With some exceptions, the printing trades offer interesting work, 
especially in the skilled occupations. The steady development of 
new methods and processes adds interest to the work, and encour- 
ages further study. 


Generally speaking, employment is steady and the standards of 
pay are good. The printing trades are affected only moderately by 
seasonal fluctuations and are not as hard hit as many other trades 
in times of economic depression. There are a variety of highly 


An enterprising journeyman may branch out by operating his own printing shop. 
He must be a good businessman and know the printing trade thoroughly. 


(Photo: NFB) 


skilled jobs that a worker can enter, given the opportunity, after 
reaching journeyman standing. 


Often the worker is under pressure to meet a time limit. In the 
newspaper and magazine field, night work may be involved, but 
there is usually the incentive of higher wage rates or other com- 
pensation for such work. 


On the whole, working conditions are good, but the composing 
and pressrooms are unavoidably noisy. The usual occupational 
hazards associated with machines exist for bindery, press and other 
workers, and there is a slight risk of lead poisoning for machine 
compositors. These dangers can, however, be avoided with proper 
care. The accident rate is comparatively low. 


Wage Rates 


| The following tables give average hourly wage rates for 
selected trades in various localities. The ranges shown consti- 
tute the middle 80 per cent of rates reported. Wage rates for 
apprentices are based on a percentage of journeymen rates. 
| Pay scales frequently change, are subject to geographical 
differences and vary with the degree of responsibility. The 
reader should refer to the National Employment Service, local 
employers, union officials, and government publications such 
as Wage Rates, Salaries and Hours of Labour in Canada, 
Department of Labour, Canada, for current rates in a partic- 
ular area or company. 
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Average Hourly Rates in the Daily Newspaper Industry, 
October 1962 


Standard 
Locality Hours 
per Week} 
Newfoundland — 
Sts OMNIS eer ca tee 40 
Nova Scotia — 
|e NY 22 bor Ree i ae Sia aes | 3714 
| 
New Brunswick — | 
SAN tsIOLI ts oe sate 40 
Quebec — 
IT ORITE A ie orsae be core 35-3714 
OUEDEO Rin, 5 Sears 3714-40 
WIE OIS-IRIVICLES Ae nes ork : 3714 
Ontario — 
HL ani ltOnictie poets 40 
LOUdON. sents ea | 3714 
ORT AWA EE oo ete No | 3714-39 
WPOROUEOM nF cake eae ee 3614 
WandSOEne: 4 see 3714 
Manitoba — 
NVINDIPCR Ske see | 40 
Saskatchewan — | 
FRE PUPA Kc toee poe thane eee 40 
SASK APOON ie nictstye eee | 40 
Alberta — 
CON Bany ea aise fetes | —~ 
HCVON COMcck ch axe boe 3714 
British Columbia — 
MAMICOLEVGE sy corte ee 3714 
WietOria tacte seys eon ees | 3714 


Average Wage 


Rate per Hour 


(time work) 


Compositor, 
Hand, and 
Linotype 


Pressman 


1 Standard hours for employees in the composing and press rooms. 


Source: Department of Labour, Annual Report on Wage Rates, Salaries and 


Hours of Labour, 1962. 
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ADVANCEMENT 


The usual ladder of advancement is apprentice to journeyman 
to foreman to plant superintendent. 


Although the tendency is for tradesmen to remain in the trade 
for which they are trained, men in the composing room, with a 
creative flair, may become designers and layout men in the adver- 
tising field. The man who has leadership ability and who has a 
thorough knowledge of his department may advance to foreman. 
A foreman possessing supervisory and managerial qualities, who 
is well versed in the mechanics of the presses used in all depart- 
ments, is acquainted with engraving processes, and has some 
knowledge of pricing policies and other pertinent details, may be- 
come a plant superintendent. 


Firms, such as printing machinery houses, paper companies, 
and ink manufacturers, sometimes prefer to employ skilled crafts- 
men as salesmen, or perhaps as technical men, since they are better 
able to cope with the problems of customers. 


A good number of tradesmen have assumed the management 
of smaller newspapers or become proprietors of small job-printing 
shops. 


ORGANIZATIONS 


The printing trades are highly organized in Canada, especially 
in urban centres. As a result, wages, working conditions and hiring 
policies are strongly influenced by unions. Of the 194 local unions 
in the printing and lithographic trades in Canada in 1962 with a 
total membership of 29,000, all but 22 are locals of international 
unions. Six of these: the International Brotherhood of Book- 
binders (CLC); the International Photo Engravers’ Union of 
North America (CLC); the International Printing Pressmen and 
Assistants’ of North America (CLC); the International Stereo- 
typers’ and Electrotypers’ Union of North America (CLC); the 
International Typographical Union (CLC); and the Amalgamated 
Lithographers of America (Ind.) have a membership of approxi- 
mately 24,000. 


The Printing Federation, a national union affiliated with the 
Confederation of National Trade Unions, and operating mainly 
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in the province of Quebec, has a total membership of about 5,100 
distributed among 22 locals. 


For complete details of organizations in the printing trades, the 
reader is referred to the annual publication Labour Organizations 
in Canada prepared by the Department of Labour. This contains 
statistics on union membership, a listing of the national and inter- 
national unions operating in Canada in all branches of industrial 
activity, as well as the number of locals and their principal officers 
and publications. 


DISTRIBUTION OF WORKERS 
Geographic Distribution 


The heavy concentration of printing employees in the central 
provinces is evident from the following table. More than three- 
quarters of the gainfully occupied were employed in Quebec and 
Ontario in 1961. 


As is to be expected, most printing tradesmen are in the larger 
urban centres. The two cities of Toronto and Montreal bulk large 
in this employment picture. Together they employ 41 per cent of 
all compositors and typesetters, 52 per cent of all bookbinders, 62 
per cent of all photo-engravers and lithographers, and 53 per cent 
of all pressmen and plate printers. 


Percentage Distribution of Printing Tradesmen, 
by Selected Metropolitan Areas, 1961 


12 Metro- 
Van- politan 
Montreal Toronto couver Winnipeg Centres 
Bookbinders: s.'2.05 6% Zot 29 32 4.2 3.8 79.0 
Compositors & 
BYDOSCLECTS her wn o5'< 17.8 PP 4.7 4.5 66.7 
Photo-engravers & 
lithographers...... pin As a 39.4 5.4 Qt 86.3 
Pressmen & plate 
DEINLETS Sie ee 23.6 28.9 4.1 4.3 on 
Other bookbinding 
BSCUpatlons <8... > 11.1 34.9 4.3 7.8 76.0 
Other printing & 
publishing 
DCCUDATIONS NG vce sc. ks 35.0 3.4 sat 81.6 


Source: 1961] Census. 
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Industrial Distribution 


Most printing workers are employed in the printing and pub- 
lishing industry but some are to be found in a number of other 
industries, such as paper products manufacturing, textiles, and 
trade and service industries, as well as in government service. 


Percentage Distribution of Printing Tradesmen, 
by Selected Industries, 1961 


Printing & Paper Public Admin. 
Publishing Products Mfg. Trade & Defence 
Compositors & 


By DESCULEI Ss ares as 84.7 eS 1.9 3.0 
Photo-engravers & 

lithographers...... Bea eat Ss) 4.0 1.4 2.3 
Pressmen & plate 

PEAMRCTS eee cals ones 82.6 6.6 Ls DEY: 
Book oindets; 2.55... 3 83.7 2.0 2.0 4.6 


Source: 1961 Census. 
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TRENDS 


Employment in the printing industry has shown a small but 
steady increase over the past ten years. Data compiled by the 
Dominion Bureau of Statistics on the basis of establishments 
covered show that between 1950 and 1960 employment in the 
industry rose by 18 per cent to a total of 69,000. 


The above figures cover all categories in the printing industry. 
The number of skilled and semi-skilled tradesmen in the industry 
are shown in the following table and their rate of growth can be 
traced by comparing the census figures for 1941, 1951 and 1961. 


Printers are the largest group of tradesmen in the industry; in 
1961, they made up 66 per cent and had increased by 21 per cent 
in the last ten years. Lithographers have also increased in number 
since 1951, reflecting the growing use of lithographic processes (a — 
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percentage increase not shown due to different methods of occu- 
pational reporting). Bookbinders showed an increase of 23 per 
cent in the same period and in 1961 approximately 10 per cent of 
the tradesmen in the industry were in this group. 


Although the number of women employed as either printers or 
in the lithographic group is relatively small, the percentage in- 
crease between 1951 and 1961 is proportional to men both in these 
occupations and for the skilled and semi-skilled occupations as 
a whole. 


Employment Prospects 


The long-term trend in the employment of most printing 
tradesmen has been steadily upward and it is likely that this trend 
will continue for some time to come. 


Mention has been made of the high proportion of tradesmen 
in the central provinces and in the larger cities. Because of this, 
openings should be more plentiful and of greater variety in these 
areas than elsewhere, particularly for photo-engravers, lithogra- 
phers and bookbinders. The concentration of compositors and 
typesetters in the larger cities is not as marked, and many small- 
town printing shops that publish weeklies and do job work offer 
these tradesmen opportunities for employment. It can be expected, 
of course, that competition for jobs in the printing trades will be 
keenest in the large cities. 


The majority of printing tradeswomen are employed in book- 
binding occupations; relatively few in the other trades. 


Approximately two-thirds of all printing tradesmen are to be 
found in the printers’ group of occupations (compositors and press- 
men). The likelihood is that the greatest number of opportunities 
will be in machine composing and press work. Monotype key- 
board operation, monotype casting, electrotyping and stereotyping 
are expanding fields, but the number of openings that may occur 
here will be considerably fewer than for linotype operators and 
pressmen. 


Expansion should also occur in the photo-engraving and litho- 
graphic fields. Increasing use of illustrations and colour should 
benefit the lithographic trades and provide a demand for lithog- 
raphers, pressmen, and other tradesmen skilled in colour work. 
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One of the biggest developments of recent years has been the 
remarkable growth of offset printing. This kind of printing is now 
in keen competition with the regular letterpress on many types of 
work. It also appears probable that offset work will increase, which 
will mean a demand for more workers trained in offset methods. 

Bookbinding has, in the process of mechanization, become an 
occupation needing a smaller proportion of fully skilled workers. 
The trade is dependent upon the demand for books and is directly 
affected by economic conditions. The long-term trend for all-round 
bookbinders will probably continue downward. 


Seasonal unemployment is not very common in the printing 
trades, the number of workers employed throughout the year being 
quite constant. Adverse economic conditions affect certain types 
of printing more than others, less so in the newspaper field and 
more so in the job printing field. A high level of business makes 
for a high demand for printed products and advertising materials; 
consequently, printing tradesmen who are employed in establish- 
ments dependent on this demand are more affected by a low busi- 
ness level. | 


Technological Change 


Some consideration must be given to the probable effects of 
technological changes on opportunities for printing tradesmen. The 
introduction of the composing machine has resulted in fewer jobs 
for hand compositors. Advances in presses have changed the char- 
acter of the pressmen’s work. There has been rapid improvement 
in the offset printing process, both in reproduction and in presses. 


The demand for machine compositors in the newspaper field 
has been affected to some extent by the introduction of the tele- 
typesetter. Most of the typesetting required by a newspaper is still, 
however, done by linotype and monotype operators. The teletype- 
setter can transmit copy to a number of newspapers in the form of 
perforated tape which, when fed through an attachment on a lino- 
type machine, causes type to be set automatically. This machine 
is mainly used by newsgathering agencies, such as the Canadian 
Press, to service its member newspapers. 


Most shops are using the printing methods and equipment 
previously described. In some shops, however, photo-typesetting 
machines and new makeup methods are supplanting conventional 
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metal type methods. It is likely that these new machines will come 
into wider use as time goes on. 


Where photo-typesetting machines are used, layout is done on 
a master form, indicating where borders, lines, illustrations, display 
type or other type material are to be placed. In paste makeup the 
workman places film or paper in position on the master form, as 
he would type or cuts in the metal types process. The completed 
master is checked, proofread, then photographed, and a printing 
plate made. 


Some of the new photo-typesetting machines have the same 
function as the linotype, intertype and monotype machines — to 
produce type material by keyboard operation. Instead of casting 
metal slugs, however, these new machines have built-in cameras 
that produce type material set up line by line on a roll of photo- 
graphic film, which is developed in the darkroom. 


Most of the lines of large display type are composed on photo- 
lettering machines. The type material is in the form of strips 
which, depending on the type of machine used, may be developed 
in the darkroom or in the machine itself. 


Although radically different from conventional metal type 
methods, the new processes still require a thorough understanding 
of the graphic arts. In shops where these changes are being made, 
journeymen are being trained in the new methods, as are appren- 
tices after they have received basic training in the metal type 
methods. 


Technological change has, in the past, gradually altered the 
character of the printing trades and will continue to do so in the 
future. The established trades, and those that have come into be- 
ing recently, offer good opportunities in a steadily expanding 
printing industry, an industry which plays a vital role in the lives 
of Canadians. 
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FOREWORD 


During recent years there has been a steadily increasing 
demand for up-to-date information on occupations. 


This demand comes from youth faced with the need 
of choosing an occupation and of selecting the type of 
training required; from parents, teachers and other 
counsellors; from workers shifting to other occupations; 
from employment service officers; from directors of per- 
sonnel and union officials, and from other quarters. 


This series of monographs and an accompanying 
series of pamphlets, the latter containing similar infor- 
mation in a condensed form, are attempts to meet this 
demand. 


These publications represent an expansion of an 
earlier series issued by the Department of Veterans Affairs 
to assist members of the armed forces returning to civilian 
life following the end of the war. These current series, 
designed for general use, cover a wide range of occupa- 
tions, including professions. They indicate, among other 
things, the nature of the occupation or group of occu- 
pations, entrance and training requirements, working 
conditions and opportunities in each. 


The monographs have been prepared by our research 
staff working on occupations, with the generous help 
and advice of officials of the Unemployment Insurance 
Commission, Vocational Training Branch and Bureau of 
Technical Personnel of the Department of Labour, 
Dominion Bureau of Statistics, Provincial Departments 
of Education and of Labour, employers’ associations, 
trade unions, professional associations, and other gov- 
ernment and non-government bodies. 


Grateful acknowledgment is made of this assistance 
and that obtained from numerous publications on occu- 
pations prepared in Canada and in other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


September, 1950. 


MOTOR VEHICLE MECHANIC 
AND REPAIRMAN 


HISTORY AND IMPORTANCE 


In the latter half of the 18th century inventors in 
both England and France began to experiment with the 
steam engine as a mode of propulsion for road vehicles. 
This development was a logical result of the building of 
good highways in both countries, and of the desire for 
greater speed and power in traffic. At the beginning of 
the 19th century, and for some decades after, some pas- 
senger steam coaches were operating in competition 
with the horse-drawn stage coaches in Britain; the pre- 
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ponderance of horse traffic over mechanized traffic and 
the advent of railways, however, led to political pressure 
which resulted in the ‘‘Red Flag Act’’ of 1831, limiting 
the speed of power-propelled vehicles on the roads by 
requiring a red flag to be carried in front by day, and a 
red lantern by night. The only steam vehicles which could 
operate under those conditions were the heavy ‘‘traction 
engines”? belonging to contractors, municipal councils, 
and a few large-scale farmers. 


Meantime a new type of engine was being planned, 
and in 1885 Daimler patented in France the first internal- 
combustion engine using the group of hydro-carbons 
now known as gasoline (in England ‘‘petrol’’). Nine years 
previously Otto had developed and exhibited in Paris an 
internal combustion engine using illuminating gas. 
Daimler, Benz, Panhard, Peugeot, and De Dion were all 
inventors who produced motor carriages in France in the 
1880’s. British and American engineers were working on 
similar developments by 1890; the Americans were some- 
what obsessed at this time by the possibilities of steam 
cars, and were handicapped by the lack of good highways. 
Ford and Duryea produced cars which would run, in 1892 
and 1893, but a stimulus was needed to the full develop- 
ment of the motor vehicle. In Britain the Red Flag Act, 
and in the United States lack of g00d roads, were holding 
back practicable testing and general use of this new 
means of transport. 


In 1896 the Red Flag Act was repealed, and schoolboys 
along the route from London to Brighton had a half- 
holiday to see over fifty cars and motor cycles attempting 
the hilly run on the 52-mile highway between those points. 
The cars were representative of all countries already in 
the field, and it is a tribute to the g00d workmanship put 
into these early vehicles that those of them surviving 
have gone over the course each year since, except during 
the wars, on the anniversary of the original run. A French 
Panhard car, in the same year, eclipsed all records by a 
run of over 1,000 miles. It is probable that the very great 
use of the bicycle in Britain and France in the early ‘‘90’s’’ 
was the factor which led to the repeal of the Red Flag Act, 
and it should be noted that had the pneumatic tire not 
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been invented for the bicycle, together with the ball- 
bearing hubs, the development of the motor car might 
have been much delayed. 


In 1900 motor buses were already running in London, 
and inventors in all industrialized countries were working 
on improvements in cars, some of which developed into 
the now familiar gear-shifts, drive-shafts, differentials, 
ignition systems, steering gear, lighting systems, and 
the countless details, useful or ornamental, which enter 
into the modern car’s composition. 


The United States very shortly caught up with Euro- 
pean progress, and before long was producing more cars, 
under a $Sreater variety of names, than any other country. 
Litigation on basic patents acted as a drag on progress 
in all countries, but once this was settled, in 1911, it was 
possible for such makers as Henry Ford to produce in 
quantity, on an assembly-line basis, vehicles which pre- 
viously had been largely custom jobs individually built. 
The great improvements in the highway systems of most 
of the United States resulted in the popular demand for 
a low-priced car, and this was met by Ford and his com- 
petitors. 


The amalgamation of most of the American manu- 
facturing firms in the industry into three groups has 
simplified the production and distribution of cars, not 
only in North America but over most of the world. The 
development of the truck, the trailer truck, the long-dist- 
ance bus and the city bus, and the farm tractor, the bull- 
dozer, and other mechanized large-scale power tools was 
a logical sequence of events. 


In 1907 Canada had 2,000 registered motor vehicles; 
in 1920 the number was 400,000, and in 1947 about 1,800,000, 
or one for every six persons in the population. 


It was early very obvious that the average person 
owning or operating one of these new inventions was 
quite unlikely to be able to make necessary adjustments 
and repairs, as many found out to their sorrow. The 
popular humour of the early 1900’s was well seasoned 
with jokes on the unfortunate motorist, usually depicted 
underneath the car in a sea of mud. Such a situation did 
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not last long, since the machinist, cycle mechanic, loco- 
motive mechanic, and electrician of the period saw in 
many cases an opportunity to make for himself a new 
field of a much more profitable nature. Possibly the bicycle 
mechanic predominated among the early recruits to 
attempt repairing, and it must be remembered that the 
factories turning out custom-built cars were taking in 
apprentices and training mechanics who had a unique 
opportunity to strike out for themselves as soon as they 
knew their jobs, which at that time were largely skilled. 
For a long time the men in the factory exceeded in numbers 
those who adjusted and repaired the factory products as 
individual technicians. As cars became more complex, 
their parts became more delicate and inaccessible, and 
the interiors and supplementary fittings became more 
luxurious. The number of vehicles on the roads increased 
enormously in proportion to road and parking space; 
accidents increased in number. Demand for mechanics 
and repairmen grew by leaps and bounds. The estimated 
17,000 separate enterprises which service cars, trucks, 
buses and farm machinery in Canada now employ more 
people in this service work than are engaged in the manu- 
facture of cars in our country. 


The announcement, early in 1950, of the successful 
trials of a jet-turbine car, using kerosene, in England, 
may portend a revolution in the automotive world, since 
the mechanism of this type eliminates many features of 
the piston-engine driven vehicle. Thus the mechanic and 
repairman may find it necessary to learn new techniques 
in the coming years. 


FIELD AND NATURE OF WORK 


General Definition 


Motor vehicle mechanics are skilled workers who 
adjust, repair or replace worn or damaged mechanical, 
electrical and body parts of passenger cars, trucks, buses, 
motorcycles, tractors and other internal-combustion 
powered vehicles. For the purposes of this monograph, 
the term ‘‘automobile mechanic’”’ will be used synonym- 
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ously with that of ‘‘motor vehicle mechanic”’ or ‘‘motor 
mechanic’’. 


There are three main groups of motor vehicle mechan- 
ics: general automobile mechanics, who are fully skilled 
in general repair work; specialists, who are also fully 
skilled in general repair work but who specialize in one 
or more aspects of the work—e.g. automobile electrician, 
brake repairman, wheel alignment mechanic, motor or 
engine automobile mechanic; and the ‘“‘single-skill’’ 
mechanic, who has little knowledge of general repair 
work, but has learned one particular job. 


Although a fender and body mechanic is a motor 
vehicle mechanic, he does not require a knowledge of the 
principles of the internal-combustion engine, nor is he 
concerned with the other mechanical or electrical parts 
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of the motor vehicle. His work is separate from that of 
the general automobile mechanic and consists mainly 
of repairs to fenders, door panels and roof tops, and calls 
for skill in metal work, welding and painting. 


It is well at this point to distinguish between the 
automobile mechanic and the automobile machinist. 
The latter is not covered in this study. The automobile 
machinist is a skilled machinist who, working in a 
machine shop or factory (sometimes in a garage), uses 
a variety of special or general metalworking machines, 
such as lathes, piston-grinding-and-turning machines, 
valve-grinding machines, in the process of making, or 
doing major repairs to, automobile engines and other 
mechanical parts. The automobile mechanic, on the 
other hand, is largely concerned with the replacement 
rather than the actual repair (especially major repair), 
of damaged parts or defective motors. This has come 
about because of the availability of mass-produced com- 
ponent parts and the practice of replacing defective 
motors with motors rebuilt in a machine shop or factory 
by a machinist. 


Automobile mechanics may also work on _ diesel- 
powered motor vehicles. Such mechanics require addi- 
tional training in the principles of the diesel engine, its 
maintenance and repair. 


Farm vehicles, especially tractors, and other earth- 
moving equipment, such as bulldozers, which may be 
either gasoline or diesel-powered, are also repaired by 
motor vehicle mechanics. 


The automobile upholsterer does not come within 
the classification of automobile mechanic. As a rule, 
difficult upholstery or trimming work is done by a regular 
upholstering establishment, simpler work by the body 
and fender man. 


Field of Work 


The majority of motor vehicle mechanics are em- 
ployed in general repair garages, in the service depart- 
ments of automobile and truck dealers, and in specialty 
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garages. In the large dealer shops and in some inde- 
pendent repair garages, where the work is department- 
alized, it is customary for mechanics to specialize. Men 
employed in such shops may, however, be shifted from 
one department to another, depending on the extent 
and kind of work on hand, so that the mechanic’s duties 
may be more varied in such establishments than in spe- 
cialty garages. Specialty garages usually concentrate 
upon one particular service, such as motor repair, brake 
service and wheel alignment, carburetor and ignition 
repair, body and fender repair, and radiator repair. 
Mechanics in such shops are either specialists or single- 
skill workers. 


Many large firms in the commercial, manufacturing 
and transportation fields operate their own garages in 
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order to service fleets of company passenger cars, trucks 
and other motor vehicles. Examples of these are depart- 
ment stores, food distributors, delivery concerns, cons- 
truction establishments, bus companies, taxi companies, 
etc. Governments—federal, provincial and _ especially 
municipal — also operate garages for all types of publicly- 
owned motor vehicles. 


There are many types of internal-combustion engines 
in the petroleum exploration, pipe-line construction, and 
oil transportation fields which call for the services of 
skilled automotive mechanics. 


A small number of skilled mechanics are employed 
by gasoline stations. Some of these gasoline station 
garages do either general or specialized repairs (usually 
on passenger cars and light trucks), but many do only 
minor adjustments and repairs, so that the need for the 
skilled mechanic in this field is not great. 


Automobile mechanics are also employed, to a small 
extent, by automobile and truck manufacturing con- 
cerns, where they repair or replace defective motors and 
parts. 


Other lesser fields for the mechanic are provided by 
automobile wreckers, who buy old or damaged motor 
vehicles and repair them for resale or dismantle them 
to sell the parts, and by used-car dealers, who recondition 
cars and trucks for resale. 


Duties! 


In the following outline of duties, the three main 
groups of mechanics are dealt with: 


General Automotive Mechanic 


Determines and diagnoses either by personal inspec- 
tion, questioning driver, or by use of special instruments 
and mechanical devices, the location of faulty operation; 


Description of Duties adapted (with certain changes) from 
Automobile and Truck Mechanics in the ‘‘Occupational Guide’’ 
series issued by the Michigan State Employment Service Division, 
Detroit, Michigan. 


disassembles separate parts of the vehicle, such as motor, 
transmission, clutch, differential, steering mechanism 
and electrical system, using necessary hand tools and 
specialized equipment; repairs or replaces worn or dam- 
aged parts;reassembles the parts in correct arrangement, 
making necessary adjustments for alignment or clearance; 
and performs other related repair tasks to place vehicle 
in operative condition. 


The duties of the general automobile mechanic vary 
according to the type of motor vehicle usually serviced in 
a particular establishment. For example, he may work 
on automobiles and light trucks, heavy trucks, buses, 
and other vehicles both gasoline and diesel-powered. 


In addition to the duties already mentioned, the 
heavy-truck mechanic maintains and repairs air and 
hydraulic couplings, and other connective mechanisms; 
air, electric and hydraulic brake systems; auxiliary mech- 
anisms including winches, pumps, dumping or lifting 
apparatus, refrigerating equipment, trailers and trailer 
equipment, etc. 


The bus mechanic performs repair and maintenance 
work on all types of heavy-duty passenger buses. 


The diesel-engine automobile mechanic performs 
repair and overhaul work similar to that of the general 
automotive mechanic, on trucks, buses, etc., which are 
equipped with diesel engines. In addition, he repairs and 
maintains fuel injection systems, fuel or spray nozzles, 
fuel-transfer or oil-supply pump and governor, and times 
the fuel injection pump. 


An automotive mechanic who works in the petroleum 
exploration, pipe-line construction and oil transportation 
fields diagnoses and repairs mechanical defects in ditch- 
digging machines, pipe-laying machines, and back-fillers. 
Replaces or repairs broken and worn parts of pumps, air 
compressors, and other related equipment. Disassembles 
and overhauls drilling engines, gas engines, small lighting 
plants, bailing machines, or other automotive engines. 
Repairs and maintains automobiles, trucks, and tractors. 
May give instructions in operation and care of equipment. 
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Specialty Automotive Mechanics 


As mentioned previously, these workers are usually 
general automotive mechanics who have specialized in 
one particular phase of repair. They are usually employed 
in departmentalized or specialty garages, and at slack 
periods may be shifted from one phase of the work to 
_~another. Some of the specializations, with their particular 
duties, are as follows: 


Automobile Electrician—repairs and installs igni- 
tion systems, starters, coils, generators, condensers, 
distributors, panel instruments, and other electrical 
equipment on various types of motor vehicles, using 
necessary hand tools and mechanical and electrical 
testing devices. May do motor tune-up, and, if qual- 
ified, may test, repair and install automobile radio 
receivers and aerials. 


Brake Repairman—tests, overhauls, and adjusts 
mechanical, electrical, air and hydraulic brake systems 
on various types of motor vehicles. Usually operates a 
brake-drum lathe to re-surface scored brake drums. 
May repair and install shock absorbers and leaf or coil 
springs. 


Wheel Alignment Mechanic—tests for and corrects 
alignment of automobile, truck, bus and _ tractor 
frames, wheels, steering-sear and front axle assembly, 
using necessary hand tools and mechanical testing 
or corrective devices. May weld, bend, or otherwise 
straighten axles, and repair or install shock absorbers 
and springs. 


Automobile Mechanic, Motor—repairs and installs 
motors in all types of motor vehicles. May work entirely 
ata bench, doing inspection and adjustment of motors. 


Automobile Radiator Man—tests, cleans and 
repairs automobile, truck, bus and tractor radiators, 
pumps and other parts of cooling system. Work usually 
involves testing radiator, motor block, hoses, and 
pumps for leaks; checking, repairing or installing 
hoses, thermostats and pumps; soldering radiator 
cores and cleaning entire cooling system. 
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Body and Fender Mechanic—repairs or replaces 
damaged fenders, door panels and roof tops: hammers 
out dents; smooths hammered area by filing or by 
grinding or sanding it with small electric grinding 
or sanding wheel. May fill badly dented areas with 
solder if hammering and filing does not remove dents, 
and file solder until area is smooth and blends with 
adjacent surface. May weld breaks in body metal and 
file weld smooth. Prepares the surface properly for 
painting. May paint damaged part or whole vehicle 
using a spray gun. 


Although the automobile radiator man and the body and fender 
mechanic are considered to be specialists, they are not usually all- 
round mechanics. 
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Single-Skill Automobile Mechanics 


Most of these workers do not have the all-round know- 
ledge of the general automotive mechanic and have been 
trained in only one aspect of the work. It will be noted 
from the following list of single-skill occupations that 
the work is even more differentiated than in the case of 
the specialist, each part being done by a single-skill 
mechanic: 


Brake Repairman: Brake-Drum-Lathe Operator; 
Brake Adjuster; Air Brakeman; 
Hydraulic Brakeman. 


Automobile-Fuel Pump Repairman 
Automobile Generator Repairman 
Automobile Starter Repairman 
Carburetor Man 

Shock-Absorber Repairman 
Automobile Radio Repairman 
Motor Adjuster 


QUALIFICATIONS 


The normal entrance age for apprenticeship to this 
trade varies from 16 to about 21. In British Columbia, 
apprenticeship regulations stipulate 15 as the minimum 
entrance age; in Manitoba, the maximum age is set at 
22, although older applicants may be approved. No max- 
imum aée is set in the case of Nova Scotia, New Brunswick, 
Quebec, Saskatchewan and British Columbia. 


The academic requirements called for by apprentice- 
ship regulations are not high. In four provinces—Nova 
Scotia, Saskatchewan, Alberta and British Columbia— 
there is no definite minimum educational requirement. 
In Quebec, the minimum is Grade 6; in Ontario, Grade 8; 
and in New Brunswick and Manitoba, Grade 9. Apprentice 
body repair mechanics in New Brunswick are accepted 
with Grade 8 standing; in the other provinces, the educa- 
tional requirement is the same as for motor vehicle 
mechanics. 
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One interested in this trade would do well to get as 
much secondary school training as possible, preferably 
at a technical or vocational school offering a course in 
motor vehicle repair work. The practical experience and 
the theoretical knowledge gained from such a course, 
not only in motor mechanics, but in such general subjects 
as mathematics, chemistry and physics, provide a valuable 
pre-apprenticeship training. The student who completes 
such a course, or who has taken a good part of it, will be 
more readily accepted as an apprentice than one who 
has not had any preliminary training. Another advantage 
of pre-apprenticeship training is that a time-credit is 
usually allowed for such training and the term of 
apprenticeship correspondingly shortened. 


One considering this trade should have an aptitude 
for, and an active interest in, working with his hands 
and with mechanical things. Attention to small details, 
neatness, perseverance, trustworthiness, and courtesy 
are other desirable personal qualities. A pleasing person- 
ality, and the ability to deal with the public and workmen, 
are important qualifications for the mechanic who aspires 
to the position of service manager. 


Because of the physical movements involved in the 
occupation—a great deal of standing, reaching, lifting, 
carrying, pushing, pulling, handling and fingering; a 
moderate amount of walking, turning, stooping, 
crouching, kneeling and sitting; and a small amount of 
balancing and climbing—the motor vehicle mechanic 
should be physically strong, be agile, have good health 
and endurance, fairly good eyesight (with or without 
correction), and fairly good hearing. The occupation also 
calls for strong legs and arms and a fair degree of dexterity 
in hand and finger movement. Some employers require 
that workers pass a physical examination before they 
are hired. 


The trade of motor vehicle mechanic does provide 
some opportunity for certain handicapped individuals. 
Workers with finger disabilities, blindness in one eye, 
poor hearing, flat feet or fallen arches, or malaria are not 
barred from employment. Poor eyesight, missing limbs 
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and pulmonary ailments are, however, definite handicaps 
in gaining employment. There are instances, not too 
common, of successful workers in this occupation who 
have the use of only one leg or have limited use of both legs. 


TRAINING 


In the early days of the automobile, and for some 
time afterwards, training in this trade was rather hap- 
hazard. The best mechanics were usually men who had 
served their time as a machinist and had applied their 
knowledge to the internal-combustion engine. Other 
motor mechanics acquired their skill by working on cars 
in a garage, either alone or as a helper. 


A more systematic and broader training was neces- 
sitated when motor vehicles, over the past twenty years 
or so, became more varied, more advanced in design, 
and were made to finer tolerances; the development of 
complex testing equipment and tools, which made pos- 
sible a greater refinement of adjustment, also added to. 
the need for a more comprehensive system of training. 


The majority of Canadian provinces, recognizing the 
need, have established systematic apprenticeship pro- 
érammes for the training of motor vehicle mechanics. 
In addition, some provinces have established pre-appren- 
ticeship courses. 


Mention has been made of the desirability of a tech- 
nical or vocational school course as preparatory training 
for apprenticeship. The same can be said for provincial 
pre-apprenticeship courses. Under an amendment to the 
Vocational Training Co-ordination Act, dated January 
3rd, 1949, the federal government has offered to assist 
interested provinces in establishing pre-apprenticeship 
courses. The plan calls for a trainee to attend full-time 
classes at one of the provincial centres for a period of 
six months, receiving a weekly allowance during the 
training period. At the end of the course, trade tests are 
given and the trainee rated according to his standing. 


At the present time, pre-apprenticeship courses for 
motor mechanics and repairmen are being conducted 
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in Nova Scotia, New Brunswick, Manitoba and Alberta. 
In the case of Alberta, a trainee must first become inden- 
tured as an apprentice before he is eligible for such a 
course. This is not required in the other three provinces. 


One can become an all-round motor mechanic in one 
of two ways: either as a helper or as an apprentice. The 
latter means of training is the more desirable for several 
reasons: there is an agreement between the employer 
and the apprentice which provides for a progressive and 
thorough training; in the majority of provinces apprentice- 
ship training is controlled by provincial Apprenticeship 
Boards (in Quebec, by local Apprenticeship Commissions); 
also, a wage rate, which is on a progressive scale, is laid 
down by the apprenticeship authorities. These factors 
do not apply in the case of the helper. Despite this, it is 
only fair to say that helpers do, in many instances, get 
an all-round training in the trade. Much depends on 
the employer. 

There are two schools of thought on the subject of 
training for a specialized field in the trade. One school 
holds that training should be restricted to that specialized 
field; the other opinion is that a man should first become 
a fully-skilled general mechanic and then specialize. 
The latter argument has the greater merit for the reason 
that the all-round mechanic, with his broad training, 
can choose any one of a number of specializations if he 
so desires, or he can do general work—his field of employ- 
ment is much broader than that of the mechanic who 
knows only his specialty, and he is better able to adjust 
to changes in the occupation. 


In all provinces, with the exception of Prince Edward 
Island and Newfoundland, there is a planned programme 
of apprenticeship training provided by provincial law 
and administered by the various provincial Apprentice- 
ship Boards or Committees. In the case of Quebec Pro- 
vince, the Quebec City area is the only one in which, 
at this date, this trade is designated for apprenticeship. 
The trainee in most provinces is indentured to a reliable 
employer for a specific period, during which time he 
must comply with certain rules and regulations. Under 
the same agreement, the employer is obliged to teach the 
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apprentice all phases of the trade, to keep him em- 
ployed as long as there is work, and to submit periodic 
progress reports to the local Apprenticeship Committee. 
In the event that an employer is unable to give training 
in a certain field or if, for some reason, the firm is forced 
to close, the apprentice is placed with another employer, 
either temporarily or to finish his ‘‘time’’. 


The training lasts for four years in some provinces, 
for five years in others, each year representing a specific 
number of work-hours. Many think this training period 
is unnecessarily prolonged. It is held by the trade, how- 
ever, that the stipulated term does not represent the 
time required to learn the various operations but the 
period necessary for the apprentice to encounter the 
various jobs a number of times and to be able to do the 
work in a reasonable length of time. — 


The term of apprenticeship is reduced by experience 
in the field, training in related subjects in. technical or 
vocational schools, or pre-apprenticeship courses. 


The training of the apprentice covers: Practice—the 
skill in performing tasks, and Theory—the reason for 
certain practices. In the garage or shop, the apprentice 
is placed under the supervision of a journeyman motor 
mechanic. Starting with the simple tasks, he follows a 
progressive programme of work in accordance with a sug- 
gested schedule from the Apprenticeship Board. The 
major portion of the final year of training is taken up 
with becoming proficient in the work, and in learning 
something about business operation—keeping records, 
meeting the public, etc. 


Theoretical instruction is taken concurrently with 
training on-the-job. In general, this instruction takes 
one of three forms: Full-time classes lasting from three 
to six months, during which time the apprentice, with 
the exception of those in Quebec Province, receives a 
weekly allowance paid by the provincial government; 
Part-time classes held in the evening, Saturday morning 
or during working hours (in many cases, the apprentice 
is paid at the prevailing rate by the employer); Corres- 
pondence courses for apprentices in rural areas. 
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The following shows the classroom and correspondence 
instruction schemes in effect in the various provinces, 
with the exception of Quebec: 


Nova Scotia —Part-time, 144 hours per annum; 
prevailing rate paid by employer. 
Correspondence. 


New Brunswick —Full-time. 


Part-time, 144 hours per annum; 
prevailing rate paid by employer. 


Correspondence. 

Ontario —Full-time for two months during 
the first two years of apprentice- 
ship. 

Manitoba —Full-time for six weeks per annum. 

. Correspondence. 
Saskatchewan —Full-time, from one _ to_ three 


months per annum. 


Correspondence for more advanced 
apprentices. 


Alberta —Full-time, from one to. three 
months per annum. 


British Columbia—Full-time. 


Part-time, four hours per week. 
Some apprentices paid at the 
prevailing rate. 


Correspondence. 


Many large companies which have a group of appren- 
tices in training at the one time conduct their own 
apprenticeship schemes. The training pattern is much 
the same as that already outlined. 


When an apprentice has passed his final tests, he 
receives his journeyman’s papers, which show that he 
has served his time in the trade, 


ey 


Some capital investment is mecessary, as every 
mechanic must have his own tool kit. The amount invested 
will vary. A general mechanic may spend from $100 to 
$150 on his initial kit and then add to it as he is able. 
Employers frequently assist the apprentice in financing 
tool purchases. 


For the automobile mechanic, training is a continuous 
process. The many innovations, models and methods in 
the field make it necessary for the worker to spend con- 
siderable time studying trade books or taking special 
courses. Some employers arrange for regular refresher 
courses for their employees. 


The trend toward specialization and departmental- 
ization has led many to improve their position by taking 
additional training in some particular field in the trade. 


Single-skill mechanics do not serve an apprenticeship, 
as the length of time necessary to learn the occupation 
is relatively short. The learner works along with the 
trained worker on the job, and in this manner is soon 
able to carry out the single operation. 


ENTRY INTO THE OCCUPATION 


Many young men éet a start in the trade through 
personal contacts or by workings in a garage after school 
orduring vacations. Also, the daily newspapers regularly 
carry advertisements for experienced motor mechanics, 
helpers and apprentices. 


Apart from these self-placement methods, prospective 
trainees enter the occupation through organized channels. 
Many garage operators hire apprentices through the 
technical or vocational schools direct, or through the 
local provincial apprenticeship inspector. School author- 
ities recommend students from the graduating class, 
provided the employer is found suitable by the local 
Apprenticeship Committee. Night school or _ special- 
class students may be recommended when, in the opinion 
of the instructors, they are ready for placement. 


The National Employment Service, through its local 
offices, actively assists young men to enter the occupation. 


The apprentice who has just attained journeyman 
status will, in many cases, stay on with hisemployer. If 
he wishes to make a change, the local office of the National 
Employment Service, his trade contacts, or newspaper 
advertisements will facilitate this. 


EARNINGS 


Wages paid to motor mechanics vary widely, influenced 
as they are by such factors as locality, type of garage, skill 
level of the worker, and the length of the work-week. 
Another factor which makes for differences is that mech- 
anics are mainly paid in two ways—either on a flat-rate 
or piece-work basis or by the hour. 


The flat-rate or piece-work scheme works in this way. 
The garage sets a definite time for the completion of 
each type of repair. For example, a certain repair job 
may be fixed at five hours. The customer is charged so 
much per hour (commonly $2.00 to $2.50 in urban areas, 
somewhat less in rural areas), the mechanic receiving 
40 to 45 per cent of the hourly charge as his share. If the 
mechanic completes the job in less than five hours, he 
still gets paid for five hours’ work. The repair times set 
by garages are liberal, so that a g00d mechanic usually 
completes a job well ahead of the time limit. Under this 
system, the mechanic must be accurate, as well as fast, 
since heis not paid for work that has to be redone. Higher 
rates for overtime are not common under the flat-rate 
scheme. However, it is possible for a good mechanic to 
earn anywhere from $50 to $80 a week under this system, 
given steady work. In some garages, workers are assured 
of a minimum weekly wage, this to take care of a tempor- 
ary decrease in work. 


The hourly rate system of pay is common to municipal 
and private transportation garages—bus, railway, taxi, 
trucking—farm machinery repair and small concerns. 
Workers are paid a fixed amount per hour, whether or 
not there is any work. Earnings under this system, how-. 
ever, may not be as high as under the flat-rate scheme 
in the case of experienced men. Time-and-a-half for 
overtime is paid in many cases. 
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The Apprenticeship Boards of the various provinces 
set the minimum wage rates for apprentices, calculated 
as a percentage of the prevailing rate paid the journeymen 
in the garage. In some provinces increases are granted 
every 6 months and in others every 12 months. 


Pension schemes are another factor in earnings, 
although these are by no means general; a number of 
garages have set up contributory plans for their workers. 


The table below gives the average hourly rates, the 
range of rates and standard hours per week for automobile 
mechanics in garages in various localities as at October, 
1948, the latest date for which this information is avail- 
able. 


AVERAGE WAGE RATE PER HOUR, RANGE OF RATES PER HOUR, 
AND STANDARD HOURS PER WEEK FOR AUTOMOBILE 
MECHANICS IN GARAGES, OCTOBER 1948. 


s ; Average Range Standard 
Occupation and Locality Wage Rate| of Rates Hours 
per Hour per Hour per Week 


Automobile Mechanics $ $ 
Canad ae seis e FB au setae ce eee eee eal: 1.0L. i 8.2 eee 
INOVac SCOUlA S43 ere ee 88 | Aéwssues) Cee 
Halifaxntees Sek ee ee Be 84 -10— .95 45 — 50 
Sydhey. 3) 25607... we ae 97 -86-1.02 44 — 48 
(ERUTO Bere aa oa ee lake 78 -da— 88 53 — 54 
New Brunswick................. 28O4 °° | See. Cece eee 
Moncton 2523.43 See eee 87 -80— .98 49 
Saint JOnN 32: ce ee os 84 -80— .88 50 
Quebec agen os ee eee 6; 4.3 alee 
Montreal ick es aie -96 -75-1.10 49 — 54 
Quebe¢ycs 2k eee eye ee -92 -83-1.00 
Sherbrooke.................. 95 -80-1.00 49 
Ontariow:. censc as. eee oe eee 1.00: 9) “e.24.2g eee 
Brantiord 6830. see 1.00 -83-1.05 48 — 49 
Belleville) 2.433.322 ee 80 -20— .94 
Cormnwallc saa eee eee: -95 -80-1.10 48 — 49 
Fort William and Port Arthur 1.06 -90-1.15 48 
Hamilton 2. I ante eee -90 -80-1.01 48 — 50 
Kiriestony. oe eee 91 -85—-1.02 48 — 49 


AVERAGE WAGE RATE PER HOUR, RANGE OF RATES PER HOUR, 
AND STANDARD HOURS PER WEEK FOR AUTOMOBILE 
MECHANICS IN GARAGES, OCTOBER 1948 — Continued. 


Average Range Standard 
Occupation and Locality Wage Rate | of Rates Hours 
per Hour per Hour per Week 


Automobile Mechanics $ $ 


Ontario—Continued. 


Kirkland Lake............... 92 -80-1.00 48 
BR PBEMOTIOR fe 50 ess ce ek Me cess 97 -95-1.00 45 — 49 
ep RE) Sa tes Bana ba tts nce 1.02 -95-1.13 48 
Niagara Falls................. 94 -85-1.05 48 
OEE ee ee ee -99 -85-1.05 48 
COLbA Warr hte eles 8 92 -75-1.25 48 — 49 
Peterborough................ -88 -70-1.62 48 — 49 
St. Catharimes............... 1.04 -86-1.15 48 — 50 
bs ROMNASE eae ecg alee 99 -90-1.04 48 
SL DUPY cies et. Se ee -99 -90-1.01 48 
AE ECET OS VCR I he ae re 1.07 1.00-1.10 48 
Toronto. . Re iN ek ey or Pe, 1.05 .95-1.15 45 — 48 
VOWEL EY 1 ads Sait Dien: As a se ee Br -88 W5— .95 
MOG GY ge PR Or a ee eee ree 1.00 75-1.12 47 34-48 
MANION A se ee er ee de. ake OL a) le ab cee SO EA eee 
WITNIDG Rs ee he oho 91 70-1.06 46 — 50 
Saskatchewan................... SA EA Ola Vd ea 2 |! Bebe ete 
MEDOSE "JAW «cles event he bikes 1.01 -90-1.06 48 
WPCC Bere ee ee -93 -80—-1.600 44 — 48 
Saskatoone cocks 6.62 e. 91 -70-1.03 48 
PRC GATOT Te en crate Oe wee OSs? Uh SRS oa eh eee eee 
MGI ALY Steed ets eos 1.13 1.00-1.206 43 14-46 16 
PTO R COU vie ee Oe sess he 1.07 -95-1.20 4614 
ED LY @ (PRR aa i ae -98 -95-1.00 44 — 48 
Medicine Hat................ 93 -85-1.00 48 
British Columbia............... | SOA Pe ee eH unas x ol 
NADAL O Wa 20 oor 8k are 1.12 1.00-1.15 44 
New Westminster............ 1.24 1.20-1.25 44 
Prince Rupert: ......:5.. 606... 1.09 -80-1.25 44 
WAIN COUVGRS oars 5 el Be 1.20 1.00-1.30 44 
ADI I RR eae fees ate aye 1.05 -90-1.10 44 


Source: Department of Labour, Economics and Research Branch, 
Annual Report on Wage Rates and Hours of Labour in Canada, 
October, 1948. 
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WORKING CONDITIONS 


Working conditions for motor mechanics vary accord- 
ing to the type of garage. On the one hand there is the 
modern, well planned establishment, which is well lighted, 
ventilated and heated, and has lunch-room, locker and 
washroom facilities. The flow of work is organized and 
facilitated by many time and labour-saving devices. On 
the other hand, there are still many shops which have 
poor lighting, heating and ventilation, and where the 
mechanic has to work in a cramped space and with fewer 
labour-saving devices. The increased floor space of large 
garages has eliminated much of the outdoor repair work 
on vehicles, but this is not possible in the case of many 
small firms. 


ADVANCEMENT 


The usual line of advancement for motor mechanics 
is from apprentice to journeyman, journeyman to fore- 
man, and foreman to service manager or superintendent. 
Beyond the journeyman stage, advancement is neces- 
sarily slow because of the small number of supervisory 
positions. 


Going into business on one’s own is another possibility 
for the mechanic who has the experience, sufficient 
capital, and a good knowledge of business operation. 
How much capital is required depends entirely on the size 
and type of garage planned. 


RELATED CCCUPATIONS 


Occupations which are concerned with the assembly, 
repair and maintenance of internal-combustion engines 
are all closely related to that of the motor mechanic. 
Some of these are: 


Aircraft-Engine Mechanic (air trans.) 
Aircraft-Engine Assembler (air trans.) 
Aircraft-Engine-Cylinder Mechanic (air trans.) 
Engine-Service Mechanic (air trans.) 
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Engine Tester (air trans.; aircraft mf¢.) 
Diesel Mechanic (any ind.) 

Motor and Chassis Inspector (auto mfg.) 
Experimental Mechanic (auto mfg.) 


Another closely related occupation is that of motor 
vehicle mechanic instructor in a technical, vocational 
or trade school. 


The wholesale and retail selling of automotive parts 
and accessories, and the sale of cars, although not closely 
related, are other potential fields for the motor mechanic. 


ADVANTAGES AND DISADVANTAGES 


The work of the motor vehicle mechanic is interesting 
and varied and, as in the case of all technical skills, affords 
him the satisfaction of seeing the concrete results of his 
efforts. 


Because the trade is practised in almost all parts of 
the country, the mechanic, if the need arises, can move 
about and still remain within the trade. 


For the skilled mechanic, there is always the possibility 
of advancing to supervisory positions or to the establish- 
ment of his own business. 


Although there is some seasonal variation in employ- 
ment, this is, on the whole, of a minor nature. This is 
especially true in the towns and cities where year-round 
operation of motor vehicles is common. Unemployment 
caused by depression periods is less pronounced in the 
case of motor mechanics than in many other trades, 
especially for skilled mechanics. 


Some of the disadvantages are that much of the work 
is done under unpleasant conditions—dirt, grease, oil, 
fumes, and at times wet and cold. There is a definite 
trend, however, towards improved working conditions. 


There are certain occupational hazards. Accidents 
may occur in the use of hoisting equipment, machine 
tools and inflammable materials, but these can all be 
avoided with proper care. Health hazards due to fumes, 
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wet and cold have been greatly reduced in the case of the 
well heated and ventilated modern garage, but such 
hazards still exist in many other shops. 


The trade is not strongly unionized, so that many of 
the benefits resulting from such organization are lacking. 


LABOUR ORGANIZATION 


Motor mechanics are not widely organized as a separate 
craft, but may belong to craft or industrial unions, the 
latter especially where their trade is practised in connec- 
tion with some industry. 


The very nature of their occupation—two to three in 
a garage in scattered locations—has made it difficult to 
organize. 


TRENDS 


Number and Distribution of Workers 


Broadly speaking, the number of automotive mech- 
anics and repairmen has kept pace in Canada with the 
increase in the mileage of good roads and the parallel 
growth of the number of internal-combustion engine 
propelled vehicles. The only comparable figures available 
on this trade group are those contained in the 1931 and 
1941 census reports. These may not all be strictly auto- 
mobile mechanics, since they are described merely as 
‘‘Mechanics and Repairmen’’ (not elsewhere specified). 


Mechanics and Repairmen 


1931 1941 
Automobiles and cycles (mfg.)........ 1,762 2,852 
Auto repair (incl. garages)............ 27,000 34,870 
Cartage and trucking................. 153 125 
Taxi and bus lines.................... 129 200 
Trade (retail. @ 4h) ese ee 937 1,370 
Trade (wholesale)..................... 100 367 

30,081 39,784 
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It is probable that nearly 5,000 of the 1941 total were 
self-employed. 


To these should be added, in 1941, a proportion of 693 
listed under ‘‘Farm machinery and implements’’, prob- 
ably bringing the 1941 number up to 40,000. In 1931 the 
mechanics and repairmen listed under this heading 
numbered 298 only 


The distribution regionally of these trademen is not 
directly ascertainable. It may, perhaps, be deduced from 
three factors: 


(a) Density of population and urbanization. 
(b) Degree of industrialization. 


(c) Quality and extent of highways, and the year- 
round or seasonal use of these. 


The only figures available are those of mechanics and 
repairmen generally by provinces, which should closely 
parallel those of the group under consideration, which 
probably constituted about 60 per cent of the total. 


All Mechanics and Repairmen per thousand 
of population, 1941 


ESE EOS ee ee eae ee 6 Ontario. 4. elses 7 
Prince Edward Island. . 3 Manitoba............. 6 
Nova Scotia........... 5 Saskatchewan......... 5 
New Brunswick........ 4 AUDOrGae. 4.505 Hak syste ae 6 
MOCO acest Als a Sack 6 British Columbia..... a 


A numerical comparison, based on the 60 per cent 
proportion of mechanics and repairmen in the 1941 figures 
above mentioned, shows the following approximate distri- 
bution of these tradesmen, by provinces: 


Prince Edward Island............. 180 
NASH NMP CRAG OES! Seles 3 ales 1,700 
New Brunswick................... 1,000 
ORONO cds aed. rnd Hieg etd Oty € da 11,100 
YET, CN en eee ee eee 15,000 
WESE TRU CAD UBER ct eek i cu sik blac cy wlan 2,700 
PUBS MMCCICWAIN.A . . ek oss bee te es es 2,400 
WETS a Wig Aa ta es aa A BRR ean ge ee 2,800 
British Columbia................. 3,200 
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Some recent figures on numbers of journeymen and 
apprentices are given below: 


Mechanics Apprentices Learners‘: All 


Newfoundland), 1950....... 330 12 81 423 
Prince Edward Island...... No registration 

Nova Scotia, 1948.......... 1,461* 28 

New Brunswick, 1949...... No registration 65 1,500 
Quehees: bs 86a ORG 

Ontario, 1949.............. 18,080* 2,011 

Manitoba, 1949............ 1,727* 216 

Saskatchewan, 1949°....... 1,700* 168 

Alberta, 1949.............. 4,060* 715 


British Columbia, 1949.... No registration 317 


1 Estimate on 1/3 sample. 
*Not available. 


3’ Many mechanics not listed here who work under provisional 
and interim certificates. The 1,700 shown are fully certified jour- 
neymen. ; 


4Only ascertainable in the case of Newfoundland. 
*Certified Journeymen. 


Age 


It is estimated that in 1941 only 7 per cent of these 
workers were over 55 years of age. The age-group 25-44 
constituted nearly 58 per cent. The latter group will be 
swelled by the number of World War II veterans entering 
the trade, at least 6,009. 


Sex 


The number of women engaged in this work is neglig- 
ible, fewer than two hundred in 1941. 


Growth 


As indicated above, there is evidence that the number 
of mechanics of this type increased between the years 
1931 and 1941 from about 30,000 to about 40,000. This 
increase, approximately thirty-three per cent, is greater 
proportionately than the eleven per cent by which the 
population of Canada grew in the same period. It may be 
related to the increase in passenger and freight road 
transport which went on during this by no means pros- 


perous decade. The period 1930-1941 saw changesin num- 
bers of establishments servicing vehicles as follows: 


1930 1941 
TRESS ES yoy Ree oe ee a ee 25786 2,835 
ROR aN eID ne ee eR 4,140 3,156 
DUMP SSEATIOIIG 2. oe. bo ie Slee ec ek ks 5,503 10,130 
12,379 16,121 


(The categories ‘‘garage’’ and ‘‘filling station’’ may not 
be clearly distinguished in many cases). 


Between 1939 and 1947 there was an increase of 383,980, 
or 26.7 per cent, in the number of motor vehicles registered 
in Canada, bringing the total to 1,823,225. An analysis 
of the relative figures shows that the increase was: 


Passenger cars................... 14.6 per cent 
Commercial vehicles............. 82.8 per cent 
MEDCOPICVOICS a fecsccw sek e eves 112.0 per cent 


Evidence of the post-war increase in the use of motor 
vehicles is shown below, in percentages by provinces, for 
1947 over 1945: 


Prince Edward Island 12.6 Manitoba............ 20.9 
Nova Scotia.......... 24.0 Saskatchewan........ 13.0 
New BErunswick....... 24.1 ANGER. |. 2448 Sache oks 19.4 
CETTE Oo eae 2 ee 30.6 British Columbia.... 33.3 
ER? Cg ae ae 20.3 Yukon and N.W.T.. .. 190.9 
PEG 0 07 bee ee ge a 22.6 


New motor vehicles produced in Canada for the home 
market numbered in 1948: 


PASSCNLCLICATS > 4 Seewte sis coy os Geen 135,316 
SRC ty aE a ieee Be nee cee WR 72,888 
Buses......... {ee a cin 694 


There is every reason to believe that the 1949 output 
for use in Canada was even greater. The importation of 
British cars from 1948 on has been on a.scale sufficient 
to warrant the setting up of agencies for selling and 
servicing them, and the appeal, to some consumers, of 
the fuel economy and parking advantages of these may 
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give them a lasting market in Canada, providing work 
for the mechanics who have specialized in their maint- 
enance and repair. 

There has been, in recent years, very little seasonal 
unemployment in this trade. The keeping open of high- 
ways and secondary roads in all seasons has been a factor 
in maintaining a reasonably high level of work in the 
servicing and repair fields. Highway freight and pas- 
senger traffic is now on a year-round basis. The only 
heavy falling-off in the use of automobiles in winter is 
in the urban and suburban areas where alternative public 
passenger service exists, and in long-distance pleasure 
and holiday driving. This is, however, more than covered 
by the increased servicing required by winter-driven 
vehicles. As long ago as 1941, sixty per cent of all wage 
earning motor mechanics had fifty or more weeks employ- 
ment in the year. 


Present Labour Demand and Supply 


A clearer picture of seasonal influences on employment 
can be seen in the tabulation on Page 31 of Unfilled Vacan- 
cies and Unplaced Applicants: 


Interpretation of the figures given, however, should 
be in the light of the following factors: 


(a) Many employers do not register their vacancies 
with the National Employment Service, since 
contacts are often established personally in a 
small personally-managed type of business. 
Advertising is freely used, the aim being to get 
the best workers. 

(b) In provinces where licensing of mechanics is 
not general large numbers of unqualified men 
will register for this work. Several employers 
state that even where licensing is general, 
many applicants are not qualified. Partially 
trained men are reported to be common among 
seekers for jobs in several areas. 

(c) The tendency toward specialization, not only 
in the type of job performed, but in the make 
of vehicle worked on, will narrow employment 
fields for individuals. 
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Future Employment Prospects 


The long-range outlook seems to be favourable in 
the case of qualified men. 

Though business is reported, by some representative 
employers, to be likely to remain close to its 1949-50 level 
for some time to come, there seems no ground for antici- 
pation of a falling-off. The reconditioning of used cars, 
‘‘turned in’’ on new ones, is increasing. Increases in the 
mechanization of farm operations, in the use of diesel 
power, in the number of motor buses in urban and long- 
distance transportation, and in the mileage and improve- 
ment of highways, are all favourable factors. 


Opinions obtained from proprietors and executives in 
the trade agree that there is likely to be plenty of work 
for good men. The placement officer of a large technical 
school in Ontario stated that the number of requests 
received in recent years for graduates in motor mechanics 
exceeded that of those available. 


CONCLUSION 


It would appear, from present indications, that pros- 
pects for a steady and progressive career in this trade are 
promising, in the case of those young men who are able 
to obtain and complete a course of technical training, 
followed by apprenticeship, and to qualify as journeymen 
on the completion of the latter. _ 


Interesting possibilities are opening up through such 
radical technological changes as that which the jet- 
turbine engine may bring about; the rear-engine, front- 
drive, four-wheel drive and similar experimental develop- 
ments may also create minor revolutions in the mechanic’s 
craft. 

Immigration, natural population increase, improving 
living standards, as well as the developments in highways 
and in public transportation, will all have a favourable 
effect on employment in this trade. The natural resources 
being made available now—iron in north-western Ontario 
and in Quebec and Labrador, oil in Alberta and Saskat- 
chewan, will all require, for their development, more 
tracked vehicles, trucks and cars. 


The record of the 1930’s does not indicate that any 
great falling-off in this work took place in that decade 
of low employment. The factor which might have the 
most adverse effect on this trade is probably any period 
of scarcity of gasoline, such as occurred in the late war. 
The automobile is so essential an item in every-day life, 
to at least two generations, that it is one of the last 
expenses to be foregone when income is reduced. When 
economic conditions reduce the purchasing of new cars, 
the mechanic and repairman is needed more than ever 
to service the older models which are kept in use longer 
than they would be in better times. 


The outlook for the partially-trained man is not good, 
in this trade. Competition for the work he can do is likely 
to be excessive, and should there be any deterioration 
in economic conditions the employment of this type 
will be precarious. 
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AUDIO-VISUAL MATERIAL 


Readers desiring information on film sources, avail- 


able material, and the organization of local film services 
may obtain it from the National Film Board offices listed 
in Monograph I, ‘*Carpenter’’. 
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(36) Hospital Workers (other 
than Professional) 
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FOREWORD 


During recent years there has been a steadily increasing de- 
mand for up-to-date information on occupations. 


This demand comes from youth faced with the need of choosing 
an occupation and of selecting the type of training required; from 
parents, teachers and other counsellors; from workers shifting to 
other occupations; from employment service officers; from direc- 
tors of personnel and union officials, and from other quarters. 


This series of monographs and an accompanying series of 
pamphlets, the latter containing similar information in a condensed 
form, are attempts to meet this demand. These publications are 
designed for general use and cover a wide range of occupations, 
including professions. They indicate, among other things, the 
nature of the occupation or group of occupations, entrance and 
training requirements, working conditions and opportunities in 
each. 


The staff of the Occupational Analysis Section has prepared 
this series with the generous assistance of representatives of man- 
agement, trade unions, and professional associations. The co- 
operation of the Unemployment Insurance Commission, the Voca- 
tional Training Branch of the Department of Labour, and the 
Dominion Bureau of Statistics is gratefully acknowledged. 


Acknowledgment is also made of the assistance obtained from 
numerous publications on occupations prepared in Canada and in 
other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


October 1959. 
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The Motor Vehicle Mechanic Performs an Essential Public Service 


HISTORY AND IMPORTANCE 


The rapid development of motor vehicles as an integral part 
of modern living has made the motor vehicle mechanic an indis- 
pensable member of the community. There are about four million 
motor vehicles being operated on Canadian highways today. The 
army of mechanics servicing these vehicles is estimated to number 
well over 64,000, yet there is a shortage of qualified men in the 
trade. Working in a network of 25,000 garages that spreads from 
coast to coast, mechanics may be found in practically all sections 
of the country. 


The development of the motor vehicle itself is an exciting 
chapter in human history and we wonder if the early inventors 
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ever dreamed of the impact that their “horseless carriage” would 
have on society in years to come. 


A Frenchman named Cugnot built the first motor vehicle, 
which was steam powered, in 1770. However, it was not until 
1888 that Serpollet produced the first boiler which was a practical 
success for use in a steam-driven car. 


The use of steam power in motor vehicles was doomed when, 
in 1867, Otto invented an internal combustion engine that 
burned illuminating gas and Daimler, in 1884, patented a gasoline 
engine that was similar in its essential features to the modern 
four-cycle engine. 


By 1900, motor buses were already running in London, and 
inventors in all industrialized countries were working on improve- 
ments in cars, some of which developed into the now familiar 
gear-shifts, drive-shafts, differentials, ignition systems, steering 
gear, lighting systems and the countless details that make up the 
modern car. 


Although the motor vehicle was born in Europe, the problem 
of economical mass production was solved in the United States by 
Henry Ford and his competitors. Using assembly line methods, it 
was possible to produce in quantity vehicles which previously had 
been largely custom jobs, individually built. Thus the popular de- 
mand for a low-priced car was met, and by the outbreak of the 
First World War, automobiles were becoming commonplace. 


The motor vehicle quickly became an essential feature of 
everyday life as the internal combustion engine proved itself to be 
a convenient, economical and versatile source of power. The 
development of the truck, the tractor-trailer, the passenger bus, the 
farm tractor, the bulldozer, and other mechanized equipment fol- 
lowed rapidly. 


The manufacture of motor vehicles and motor vehicle parts is 
now one of Canada’s major industries. Total production in 1956, 
a peak year, amounted in value to over $988,000,000. The num- 
ber of vehicles produced that year exceeded 467,000. 


Although the early automobiles were far less complex than 
those of today, they broke down frequently, and repairs had to be 
made by local handymen, machinists, blacksmiths or bicycle re- 
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pairmen. As the number of cars increased, the demand for motor 
vehicle mechanics grew, and garages, staffed by trained men, began 
to make their appearance. 


In the early days of the automobile, and for some time after- 
wards, training in this trade was rather haphazard. The best 
mechanics were usually men who had trained as machinists and 
applied their knowledge to the internal-combustion engine. Other 
motor mechanics acquired their skill by working on cars in a 
garage, either alone or as a helper. 


A more systematic and broader training was necessitated as 
motor vehicles became more varied, more advanced in design, and 
were made to finer tolerances. The development of complex test- 
ing equipment and tools, which made possible a greater refinement 
of adjustment, also added to the need for a more comprehensive 
system of training. 


FIELD AND NATURE OF THE WORK 
General Definition 


Motor vehicle mechanics are skilled workers who adjust, repair 
or replace worn or damaged mechanical, electrical and body parts 
of passenger cars, trucks, buses, motorcycles, tractors and other 
internal-combustion powered vehicles. For the purposes of this 
monograph, the term ‘‘automobile mechanic”’ will be used synony- 
mously with that of “motor vehicle mechanic” or “motor 
mechanic”’. 


There are two main groups of motor vehicle mechanics: 
general automobile mechanics, who are fully skilled in general 
repair work, and specialists, who are also fully skilled in general 
repair work but who specialize in one or more aspects of the work 
—e.g. automobile electrician, brake repairman, wheel alignment 
mechanic, motor or engine mechanic. 


Although a body and fender mechanic is a motor vehicle 
mechanic, he does not require a knowledge of the principles of 
the internal-combustion engine, nor is he concerned with the other 
mechanical or electrical parts of the motor vehicle. His work is 
separate from that of the general automobile mechanic and con- 
sists mainly of repairs to fenders, door panels and roof tops, and 
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calls for skill in sheet metal work, welding and painting. In some 
provinces, body and fender work has become a separate appren- 
ticeable trade. 


Automobile mechanics may also work on diesel-powered 
motor vehicles. Such mechanics require additional training in the 
principles of the diesel engine, its maintenance and repair. 


Farm vehicles, especially tractors, and earth-moving equip- 
ment such as bulldozers, which may be either gasoline or diesel- 
powered, are also repaired by motor vehicle mechanics. 


The automobile upholsterer does not come within the classi- 
fication of automobile mechanic. As a rule, difficult upholstery or 
trimming work is done by a regular upholstering establishment, 
simpler work by the body and fender man. 


Field of Work 


The majority of motor vehicle mechanics are employed in 
general repair garages, in the service departments of automobile 
and truck dealers, and in specialty garages. In the large dealer 
shops and in some independent repair garages, where the work is 
departmentalized, it is customary for mechanics to specialize. Men 
employed in such shops may, however, be shifted from one depart- 
ment to another, depending on the extent and kind of work on 
hand, so that the mechanic’s duties may be more varied in such 
establishments than in specialty garages. Specialty garages usually 
concentrate upon one particular service, such as carburetor and 
ignition repair, body and fender repair, and radiator repair. 


Many large firms in the commercial, manufacturing, construc- 
tion and transportation fields operate garages to service their own 
fleets of cars, trucks and other motor vehicles. Examples of these 
are department stores, food distributors, delivery firms, construc- 
tion contractors, bus lines, taxi companies, etc. Governments — 
federal, provincial, and especially municipal — also operate 
garages for all types of publicly owned motor vehicles. 


There are many types of internal-combustion engines used in 
petroleum exploration, pipe-line construction, and oil transporta- 
tion, which call for the services of skilled automotive mechanics. 


A small number of skilled mechanics are employed by auto- 
mobile service stations. Some of these service stations do either 
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general or specialized repairs (usually on passenger cars and light 
trucks), but many do only minor adjustments and repairs, or in- 
stall auto accessories, so that the need for the skilled mechanic in 
this field is not great. 


Automobile mechanics are also employed by automobile and 
truck manufacturing concerns, where they repair and replace de- 
fective motors and parts. 


Duties 


General Automotive Mechanic 


Determines either by personal inspection, questioning the 
driver, or by use of special instruments and mechanical devices, 
the cause of faulty operation; disassembles parts of the vehicle, 
such as motor, transmission, clutch, differential, steering mecha- 
nism and electrical system, using necessary hand tools and special- 
ized equipment; repairs or replaces worn or damaged parts; 
reassembles the parts in correct arrangement, making necessary 
adjustments for alignment or clearance; and performs other re- 
lated repair tasks to place the vehicle in operative condition. 


The duties of the general automobile mechanic vary according 
to the type of motor vehicle usually serviced in a particular 
establishment. For example, he may work on automobiles and 
light trucks, heavy trucks, buses, and other vehicles both gasoline 
and diesel-powered. 


In addition to the duties already mentioned, the heavy-truck 
and bus mechanic maintains and repairs air and hydraulic coup- 
lings, and other connective mechanisms; air, electric and hydraulic 
brake systems; auxiliary mechanisms including winches, pumps, 
dumping or lifting apparatus, refrigerating equipment, trailers and 
trailer equipment, etc. 


The diesel-engine automobile mechanic performs repair and 
overhaul work similar to that of the general automotive mechanic, 
on trucks, buses, etc., that are equipped with diesel engines. In 
addition, he repairs and maintains fuel injection systems, fuel or 
spray nozzles, fuel-transfer or oil-supply pump and governor, and 
times the fuel injection pump. 

as Fund 


Photo: N.F.B. 


The Journeyman May Specialize. 


Specialty Automotive Mechanics 


As mentioned previously, these workers are usually genera 
automotive mechanics who have specialized in one particulai 
phase of repair. They are usually employed in departmentalizec 
or specialty garages, and at slack periods may be shifted from one 
phase of the work to another. Some of the specializations, witt 
their particular duties, are as follows: 


Automobile Electrician — repairs and installs ignitior 
systems, starters, coils, generators, condensers, distributors 
panel instruments, and other electrical equipment on variou: 
types of motor vehicles, using necessary hand tools anc 
mechanical and electrical testing devices. May do moto! 
tune-up, and, if qualified, may test, repair and install auto: 
mobile radios and aerials. 


Brake Repairman — tests, overhauls, and adjusts me: 
chanical, electrical, air and hydraulic brake systems on various 


types of motor vehicles. Usually operates a brake-drum lathe 
to re-surface scored brake drums. May repair and install 
shock absorbers and leaf or coil springs. 


Wheel Alignment Mechanic — tests for and corrects 
alignment of automobile, truck, bus and tractor frames, 
wheels, steering-gear and front axle assembly, using necessary 
hand tools and mechanical testing or corrective devices. May 
weld, bend or otherwise straighten axles, and repair or install 
shock absorbers and springs. 


Automobile Mechanic, Motor — repairs and installs mo- 
tors in all types of motor vehicles. May work entirely at a 
bench, doing inspection and adjustment of motors. 


Automobile Radiator Man — tests, cleans and repairs 
automobile, truck, bus and tractor radiators, pumps and other 
parts of cooling system. Work usually involves testing radia- 
tor, motor block, hoses, and pumps for leaks; checking, 
repairing or installing hoses, thermostats and pumps; solder- 
ing radiator cores and cleaning entire cooling system. 


Auto Body Mechanic — repairs or replaces damaged 
fenders, door panels and roof tops: hammers out dents; 
smooths hammered area by filing or by grinding or sanding 
it with small electric grinding or sanding wheel. May fill 
badly dented areas with solder if hammering and filing does 
not remove dents, and file solder until area is smooth and 
blends with adjacent surface. May weld breaks in body metal 
and smooth the rough weld with a file. Prepares surface 
properly for painting. May paint damaged part or whole 
vehicle, using a spray gun. 


Although the automobile radiator man and the auto body 


1echanic are considered to be specialists, they are not usually all- 
ound mechanics. 


JUALIFICATIONS 


The normal entrance age for apprenticeship in this trade varies 


‘om 16 to about 21. In British Columbia apprenticeship regula- 


ons stipulate 15 as the minimum entrance age; in Ontario and 


{anitoba the maximum age is set at 21, and in Quebec 25, al- 


1ough older applicants may be approved in some cases. No maxi- 
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mum age is set in the case of Newfoundland, Nova Scotia, New 
Brunswick, Saskatchewan, Alberta and British Columbia. 


The academic requirements called for by apprenticeship regu- 
lations are not high. There is no definite minimum specified in 
Alberta or British Columbia. In the other provinces, the minimum 
requirements are: Quebec, grade 6; Ontario and Saskatchewan, 
gerade 8; New Brunswick and Manitoba, grade 9; Newfoundland 
and Nova Scotia, grade 10. Educational requirements for auto 
body mechanics are set at grade 8 in New Brunswick and 
Saskatchewan. 


A person considering this trade should have an aptitude for, 
and an active interest in, working with his hands and with me- 
chanical things. A pleasing personality, and the ability to deal 
with the public and fellow employees are important qualifications 
for the mechanic who aspires to the position of service manager. 


Because of the physical movements involved in the occupation 
— a great deal of standing, reaching, lifting, carrying, pushing, 
pulling, handling and fingering; a moderate amount of walking, 
turning, stooping, crouching, kneeling and sitting; and a small 
amount of balancing and climbing — the motor vehicle mechanic 
should be physically strong and agile, have good health and 
endurance, fairly good eyesight (with or without correction), and 
fairly good hearing. The occupation also calls for strong arms and 
legs and a good degree of dexterity in hand and finger movement. 
Some employers require that workers pass a physical examination 
before they are hired. 


The trade of motor vehicle mechanic does provide some op- 
portunity for certain handicapped individuals. Workers with finger 
disabilities, blindness in one eye, poor hearing, flat feet or fallen 
arches, are not barred from employment. Poor eyesight, missing 
limbs and certain pulmonary ailments are handicaps in gaining 
employment. There are instances, not too common, of successful 
workers in this occupation who have the use of only one leg or 
have limited use of both legs. 


PREPARATION AND TRAINING 


One interested in entering this trade would do well to get as 
much secondary school training as possible, preferably at a tech- 
nical or vocational school offering a course in motor vehicle repair 


Nae 


work. The practical experience and the theoretical knowledge 
gained from such a course, not only in motor mechanics, but in such 
general subjects as mathematics, chemistry and physics, provide a 
valuable preparation for apprenticeship. The student who com- 
pletes such a course, or who has taken a good part of it, will be 
more readily accepted as an apprentice than one who has not had 
any preliminary training. Another advantage is that a time credit is 
usually allowed for training at a recognized vocational school and 
the term of apprenticeship correspondingly shortened. 


The majority of Canadian provinces, recognizing the need for 
systematic training in this trade, have established apprenticeship 
programs for the training of motor vehicle mechanics. In addition, 
some provinces have established pre-apprenticeship courses. 


Mention has been made of the desirability of a technical or 
vocational school course as preparation for apprenticeship. The 
same can be said for provincial pre-apprenticeship courses. The 
plan calls for a trainee to attend full-time classes at one of the 
provincial centres for a period of about six months, receiving a 
weekly allowance during the training period. At the end of the 
course, trade tests are given and the trainee rated according to his 
proficiency. 


At the present time, pre-apprenticeship courses for motor 
mechanics are being conducted in Newfoundland, Nova Scotia, 
New Brunswick, Manitoba and Alberta. In the case of Alberta, a 
trainee must first become indentured as an apprentice before he is 
eligible for such a course. This is not required in the other four 
provinces. 


Apprenticeship Training 


One can become an all-round mechanic in one of two ways, 
either as an apprentice or as a helper. Training as an apprentice 
is the more desirable for several reasons: there is an agreement 
between the employer and the apprentice which provides for a 
progressive and thorough training; in the majority of provinces 
apprenticeship training is controlled by provincial Apprenticeship 
Boards (in Quebec, by local Apprenticeship Commissions); also, 
a minimum wage rate, which is on a progressive scale, is laid down 
by the apprenticeship authorities. These factors do not apply in 
the case of the helper. Despite this, it is only fair to say that 
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The Apprentice Learns to Diagnose Trouble Scientifically. 


helpers do, in many instances, get an all-round training in the 
trade. Much depends on the employer. 


Apprentice training lasts for four years in some provinces, five 
years in others, each year representing a specific number of work- 
hours. Many think this training period is unnecessarily prolonged. 
It is held by the trade, however, that the stipulated term does not 
only represent the time required to learn the various operations, 
but also the period necessary for the apprentice to encounter the 
various jobs a number of times and to be able to do the work in 
a reasonable length of time. 


The term of apprenticeship may be reduced by previous ex- 
perience in the field, training in related subjects in technical or 
vocational schools, or pre-apprenticeship courses. 
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The apprentice learns by working under the supervision of a 
qualified motor mechanic. Starting with simple tasks in the garage 
or shop, he follows a progressive program of work in accordance 
with a suggested schedule from the apprenticeship authorities. 
Later he learns to master the intricacies of complex parts, such as 
carburetors and transmissions. In some garages, the repair of 
automotive farm equipment, such as tractors and combines, may 
form a large part of the day’s work. Apprentices working in these 
garages will acquire considerable experience on this type of equip- 
ment. In garages equipped to handle the maintenance and repair 
of diesel-powered equipment, the apprentice may learn this spe- 
cialized branch of the trade along with general automotive work. 


To round out on-the-job experience, the apprentice will usually 
be required to take classroom instruction at a technical or voca- 
tional school for periods ranging from six to twelve weeks per 
year, depending on the province. The apprentice usually receives 
a weekly training allowance while attending classes. In class, the 
apprentice learns the reasons for certain shop practices. He also 
learns the mechanical principles behind the operation of internal- 
combustion engines and other parts of motor vehicles. 


The following shows the length of the apprenticeship period 
and the full-time classroom instruction schemes in effect in the 
various provinces in which motor vehicle repair is a designated 
trade. In some provinces, where it is difficult for apprentices to 
attend full-time day classes, the equivalent may be obtained in 
evening classes. 


Newfoundland Four years, first year — 8 weeks; 
second year — _ 6 weeks; 
third year — 3 weeks; 
fourth year — 3 weeks. 

Nova Scotia Four years, first year — 10 weeks; 
next two years — 4 weeks per year; 
fourth year — 5 weeks. 

New Brunswick Four years, 9 weeks per year. 

Ontario Five years, second year — 10 weeks; 
fourth year — 10 weeks. 

Manitoba Five years, Junior | — 6 weeks; 
Intermediate — 6 weeks; 
Senior — 4 weeks, 
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Saskatchewan Five years, first year — 8 weeks; 
second year — 8 weeks; 
third year — 8 weeks; 
fifth year — 7 weeks. 

Alberta Four years, first year — 8 weeks; 
second year — 8 weeks; 
third year — 6 weeks; 
fourth year -— 6 weeks, 


British Columbia Four years, 4 weeks per year. 


In a trade such as motor vehicle repair, home study courses 
are useful supplements to, but not substitutes for, practical training. 
Correspondence courses in auto and diesel mechanics are available 
from the Departments of Education in Nova Scotia, Quebec, 
Ontario and British Columbia. These courses, listed in Appendix 
I, are available to residents of all provinces and are reasonably 
priced. The courses prepared by the province of Quebec are in 
French. 


When an apprentice has passed his final tests, standardized 
in eight of the ten provinces, he receives his journeyman’s 
papers showing that he has served his time in the trade. 


Some capital investment is necessary, as every mechanic must 
have his own tool kit. The amount invested will vary. A general 
mechanic may spend from $100 to $150 on his initial kit and then 
add to it as he is able. Employers frequently assist the apprentice 
in financing tool purchases. 


For the automobile mechanic, training is a continuous process. 
The many innovations, models and methods in the field, make it 
necessary for the worker to spend considerable time studying trade 
books or taking special courses. Some employers arrange for regu- 
lar refresher courses for their employees. 


ENTRY INTO THE OCCUPATION 


The National Employment Service, working in co-operation 
with school placement officers and officials of the Apprenticeship 
Branches of the provincial Departments of Labour, assists young 
men in becoming established in training as apprentices. 


Many young men get a start in the trade through personal con- 
tacts or by working in a garage or service station after school 
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Refresher Courses Keep Mechanics Up to Date. 


hours or during vacations. Also, the daily newspapers regularly 
Carry advertisements for experienced motor mechanics and ap- 
prentices. 


EARNINGS 


Wages paid to motor mechanics vary widely, influenced as 
they are by such factors as locality, type of garage, skill level of 
the worker, and the length of the work-week. Another factor 
that makes for differences is that mechanics are mainly paid in one 
of two ways — either on a flat-rate or piece-work basis, or by the 
hour. 

The flat-rate or piece-work scheme works as follows: the 
garage sets a definite time for the completion of each type of re- 
pair (usually following the times suggested by the manufacturer). 
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For example, a certain repair job may be fixed at five hours. The 
customer is charged a fixed rate, the mechanic receiving 40 to 
45 per cent of the charge as his share. If the mechanic com- 
pletes the job in less than five hours, he still gets paid for five 
hours’ work. The repair times are set so that a good mechanic 
usually completes a job within the time limit. Under this system, 
the mechanic must be accurate, as well as fast, since he is not 
paid for work that has to be redone. Higher rates for overtime 
are not common under the flat-rate scheme. In some garages, 
workers are assured of a minimum weekly wage in order to 
take care of a temporary decrease in work. 


The hourly rate system of pay is common to municipal and 
private transportation garages — bus, railway, taxi and trucking. 
Workers are paid a fixed amount per hour, whether or not there 
is any work. Earnings under this system, however, may not be as 
high as under the flat-rate scheme in the case of experienced men. 
Time-and-a-half for overtime is paid in many cases. 


Based on incomplete returns,* average hourly straight-time 
earnings varied from $1.54 in the Maritimes to $2.26 on the 
West Coast, with an average of $1.91 for all Canada. 


The Apprenticeship Boards of the various provinces set the 
minimum wage rate for apprentices, calculated as a percentage of 
the prevailing rate paid the journeymen in the garage. Increases 
are granted every 6 months in some provinces and every 12 
months in others. 


Although pension schemes are by no means general, a number 
of garages have set up contributory plans for their employees and 
these, plus other benefits, are factors in earnings. 


WORKING CONDITIONS 


Working conditions for motor mechanics vary according to the 
type of garage. On the one hand there is the modern, well planned 
establishment, which is well lighted, ventilated and heated, and has 
lunch-room, locker and washroom facilities. The flow of work is 


1. Department of Labour, Economics and Research Branch, October 1958. 
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The Journeyman May Become a Foreman. 


organized and facilitated by many time and labour-saving devices. 
On the other hand, there are still many shops that have poor 
lighting, heating and ventilation, and where the mechanic has to 
work in cramped space and with fewer labour-saving devices. The 
increased floor space of large garages has eliminated much of the 
outdoor repair work on vehicles, but this is not possible in the case 
of many small firms. 


ADVANCEMENT 


The usual line of advancement for motor mechanics is from 
apprentice to journeyman, journeyman to foreman, and foreman 
to service manager or superintendent. Beyond the journeyman 
stage, advancement is necessarily slow because of the small num- 
ber of supervisory positions. 
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Going into business on one’s own is another possibility for the 
experienced mechanic who has sufficient capital and a good 
knowledge of business management. The amount of capital re- 
quired depends entirely on the size and type of garage planned. 


RELATED OCCUPATIONS 


Occupations that are concerned with the assembly, repair 
and maintenance of internal-combustion engines are all closely 
related to that of the motor mechanic. Some of these are: 


Aircraft-Engine Mechanic (air transportation; aircraft 
manufacturing) 


Aircraft-Engine Assembler (air transportation; aircraft 
manufacturing) 


Engine-Service Mechanic (air transportation) 

Engine Tester (air transportation; aircraft manufacturing) 
Diesel Mechanic (any industry) 

Motor and Chassis Inspector (auto manufacturing) 
Experimental Mechanic (auto manufacturing) 


Another closely related occupation is that of motor vehicle 
mechanic instructor in a technical, vocational or trade school. 


The wholesale and retail selling of automotive parts and ac- 
cessories, and the sale of cars, although not closely related, are 
other potential fields for the motor mechanic. 


ADVANTAGES AND DISADVANTAGES 


The work of the motor vehicle mechanic is interesting and 
varied, and, as in the case of all technical skills, affords him the 
satisfaction of seeing the concrete results of his efforts. 


Because the trade is practised in all provinces in Canada, the 
mechanic, if the need arises, can move about and still remain 
within the trade. 


For the skilled mechanic, there is always the possibility of 

advancing to supervisory positions or establishing his own business. 

Although there is some seasonal variation in employment, it 

is generally of a minor nature. This is especially true in the towns 

and cities where year-round operation of motor vehicles is com- 
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mon. During business recessions employment is more stable than 
in many other trades, especially for skilled mechanics. 


Some of the disadvantages are that much of the work is done 
under unpleasant conditions — dirt, grease, oil, fumes, and at 
times wet and cold. There is a definite trend, however, towards 
improved working conditions. 


There are certain occupational hazards. Accidents may occur 
in the use of hoisting equipment, machine tools and inflammable 
materials, but these can all be avoided with proper care. Health 
hazards due to fumes, wet and cold have been greatly reduced in 
the case of the well heated and ventilated modern garage, but such 
hazards still exist in many other shops. 


LABOUR ORGANIZATION 


Motor mechanics may belong to craft or industrial unions, the 
latter especially where their trade is practised in connection with 
some industry or service. The very nature of their employment — 
two to three in a garage in scattered locations — has made it 
difficult to organize the trade. Consequently, many of the benefits 
resulting from such organization are lacking. 


TRENDS 
Growth 


By 1951, the number of motor vehicle mechanics had reached 
a total of 64,328, an increase of 60 per cent over the estimated 
40,000 in 1941. Over this period, however, the growth in the 
number of mechanics failed to keep pace with the rise in the 
number of motor vehicle registrations, which showed an increase 
of over 80 per cent. 


Between 1951 and 1955, motor vehicle registrations increased 
by a further 37.5 per cent, whereas the number of apprentice 
mechanics (excluding those in Quebec) rose by only 12 per cent. 
The supply situation for mechanics would have been quite serious 
had it not been for immigration —- some 9,000 immigrants, who 
were classified as automobile mechanics, came into Canada during 
this period. Immigration, however, cannot be expected to continue 
to contribute to the supply of mechanics at the same high level — 
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from a high of 2,900 in 1951, the number of immigrant mechanics 
had declined to 850 in 1955. 


If, as expected, the number of motor vehicles continues to in- 
crease at a rapid rate, the likelihood is that the shortage of 
mechanics will, in the light of the immigration picture, be felt 
more heavily from now on. 


Distribution of Mechanics 


Ontario and Quebec together accounted for 60 per cent of all 
motor vehicle mechanics in Canada in 1951. Among the western 
provinces, British Columbia led with 9.3 per cent, followed by 
Alberta with 8.7 per cent. It is interesting to note, though, that 
each of the western provinces had a higher proportion of me- 
chanics per 1,000 population than any of the other provinces. 
This is a reflection of proportionately higher motor vehicle regis- 
trations in the western provinces. 


DISTRIBUTION OF MOTOR VEHICLE MECHANICS BY PROVINCE, 


1951. 
Number per 1,000 
Number Per Cent of Population 
Wantada tee... er ear er 64,328 100.0 4.6 
Newfoundland ..... 872 1.4 2.4 
Prince Edward Island . . 397 6 4.0 
Nova, Scotian’ Ate f2n as aod 3.8 3.8 
New Brunswick . .. . 2,033 ais 4.0 
OUCDEC A gr dee ore es 15,621 24.2 3.8 
Ontario. wa tcisc enw eas 22,913 26 ie 5.0 
NraniOUA se es iene 4,108 6.4 aa 
Saskatchewan" 2... “tse 2: 4,418 6.9 5:8 
Alberta: 22. se Bee 5,579 8.7 5.9 
British Columbia... . 5,960 9.3 Sul 


Source: 1951 Census of Canada, D.B.S. 


Service garages are the largest employers of automobile 
mechanics, followed by wholesale and retail trade. 


Age Groups 


In 1951, motor vehicle mechanics fell into the following age 
groups: age 24 and under — 20.2 per cent; between 25 and 54 
— 74.1 per cent; 55 and over — 5.6 per cent. The 55-and-over 
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age group decreased from an estimated 7 per cent in 1941 to 5.6 
per cent in 1951. Because of the very low proportion of mechanics 
in the older age groups, it can be expected that future employment 
opportunities will be more dependent on expansion of the trade 
rather than on turnover owing to deaths and retirements. 


Length of Work Year 


There has been, in recent years, very little seasonal unemploy- 
ment in this trade. In 1941, about 60 per cent of all wage- 
earning motor mechanics had fifty or more weeks of employment 
in the year; by 1951, the proportion had risen to 75 per cent. 


The fact that highways and secondary roads are kept open in 
all seasons has been a factor in maintaining a reasonably high level 
of work in the servicing and repair fields. Highway freight and 
passenger traffic is now on a year-round basis. There may be some 
falling-off in the use of automobiles in winter in urban and sub- 
urban areas, where alternative public passenger service exists, and 
also because of the reduction in long-distance pleasure and holiday 
driving. This is, however, more than compensated for by the in- 
creased servicing required by winter-driven vehicles. 


Employment Prospects 


A comparison of vacancies in this trade and registrations for 
employment as listed by the National Employment Service, reveals 
that motor vehicle mechanics are in short supply in Canada as a 
whole, and in the Quebec, Ontario, Prairie and Pacific regions in 
particular. 


Employment prospects for the well trained mechanic are very 
good. Many factors point to an increasing need for the services 
of skilled motor mechanics. 


The greatest single factor is the tremendous increase in the 
number of registered automobiles, which is expected to reach 5 
million by 1960. 


Other factors favorable to the motor mechanic are the increas- 
ing mechanization of farm operations and the use of diesel power 
in industry. The development of natural resources, such as iron 
in north-western Ontario and in Quebec and Labrador, oil in 
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Alberta and Saskatchewan, and the expanding construction indus- 
try, will require more tracked vehicles, trucks and other powered 
equipment. 


A rising standard of living with more leisure time permits 
greater use of the automobile for pleasure driving. The com- 
pletion of the Trans-Canada highway and development of other 
arterial systems should lead to an increase in tourist travel, bus 
travel and long-distance truck hauling. 


The automobile is so essential an item in everyday life, to at 
least two generations, that it is one of the last expenses to be fore- 
gone when income is reduced. If economic conditions should 
reduce the sale of new cars it is certain that the older models 
would be kept in use longer, making the mechanic’s services even 
more necessary. ; 


Although employment prospects for motor vehicle mechanics 
are good, this applies mainly to the qualified journeyman. If com- 
petition for employment becomes keen, the position of the par- 
tially trained man will become less secure. 


SUGGESTED READING 


The Guidance Centre, Ontario College of Education, Toronto, 
Monograph, Automobile Mechanic (1958). 


General Motors Products of Canada Limited, Oshawa, Onta- 
rio, Booklets, Key to Careers in the Retail Automotive Busi- 
ness, and Automotive Jobs in Yourtown. 


Michigan State Employment Service, Detroit, ““Occupational 
Guide” series, No. 30, Automobile and Truck Mechanics 
(1954). 


APPENDIX 1 


The catalogue “Canadian Vocational Correspondence Courses” 
lists 108 home study courses in various vocational subjects and 
can be obtained by writing to your provincial Department of Edu- 
cation or to the Vocational Training Branch, Department of La- 
bour, Ottawa. 


The following courses are included in this catalogue: 


Automotive Mechanics I, Ontario — 20 Lessons — Fee $10. 
Prerequisite — Grade VIII Mathematics. 
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Automotive Mechanics II,£,Ontario — 20 Lessons — Fee $10 
Prerequisite — Grade VIII Mathematics. 


Auto Mechanics I, B.C. — 20 Lessons — Fee $12. 
Prerequisite — Garage experience or Grade X Mathematics and Science. 


Auto Mechanics II, B.C. — 20 Lessons — Fee $12. 
Prerequisite — Auto Mechanics I. 


Automotive Spray Painting, N.B. — 18 Lessons — Fee $18 
Prerequisite — Grade VIII 


Automotive Body and Fender Repair, N.B. — 30 Lessons — Fee $30 
Prerequisite — Grade VIII 


Diesel Engines, B.C. — 20 Lessons — Fee $12 
Prerequisite — A knowledge of operation of the gasoline engine 


Moteurs d’automobile, (P.Q.) — 20 Lessons — Fee $15 
Prerequisite — Grade IX or equivalent 


Electricité appliquée a& automobile, (P.Q.) — 15 Lessons — Fee $15 
Prerequisite — Grade IX or equivalent 


Moteurs diesel, (P.Q.) — 20 Lessons — Fee $15 
Prerequisite — Knowledge of internal combustion engines 


For further information write to: 


Correspondence Courses Branch, 
Department of Education, 

206 Huron Street, 

Toronto 5, Ontario. 


Director of High School Correspondence Instruction, 
Department of Education, 
Victoria, B.C. 


Correspondence Courses, 
Department of Vocational Education, 
Fredericton, N.B. 


Service des Cours par correspondance, 
506 est, rue Sainte-Catherine, 
Montreal 24 (P.Q.). 
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CANADIAN OCCUPATIONS FILMSTRIPS 


The Department of Labour has prepared, to date, the following occupa- 
tional filmstrips in collaboration with the National Film Board. A manual 
has been prepared as an accompaniment to each filmstrip, These may be 
purchased from the National Film Board, Box 6100, Montreal, or from any 
one of its regional offices. 


Plumber, Pipefitter and Steamfitter 

Careers in the Engineering Profession 

The Social Worker 

Technical Occupations in Radio and Electronics 
Bricklayer and Stone-Mason 

Printing Trades 

Careers in Natural Science 

Careers in Home Economics 

Motor Vehicle Mechanic 

Mining Occupations 

Draughtsman 

Careers in Construction 

Sheet Metal Workers 

Machine Shop Occupations 

Careers in Meteorology 

Medical Laboratory Technologist (in colour) 
Teacher (in colour) 


DEPARTMENT OF LABOUR 
Economics and Research Branch 


CANADA, 1959 


Price 10 cents Cat. No. L 43-1059 
Available from the Queen’s Printer 
Ottawa, Canada 
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FOREWORD 


During recent years there has been a steadily increasing de- 
mand for up-to-date information on occupations. 


This demand comes from youth faced with the need of choosing 
an occupation and of selecting the type of training required; from 
parents, teachers and other counsellors; from workers shifting to 
other occupations; from employment service officers; from direc- 
tors of personnel and union officials, and from other quarters. 


This series of monographs and an accompanying series of 
pamphlets, the latter containing similar information in a condensed 
form, are attempts to meet this demand. These publications are 
designed for general use and cover a wide range of occupations, 
including professions. They indicate, among other things, the 
nature of the occupation or group of occupations, entrance and 
training requirements, working conditions and opportunities in 
each. 


The staff of the Occupational Analysis Section has prepared 
this series with the generous assistance of representatives of man- 
agement, trade unions, and professional associations. The co- 
operation of the Unemployment Insurance Commission, the Voca- 
tional Training Branch of the Department of Labour, and the 
Dominion Bureau of Statistics is gratefully acknowledged. 


Acknowledgment is also made of the assistance obtained from 
numerous publications on occupations prepared in Canada and in 
other countries. 


DIRECTOR, 
Economics and Research Branch, 
Department of Labour. 


January 1957. 


MOTOR VEHICLE MECHANIC 
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The Motor Vehicle Mechanic Performs an Essential Public Service 


HISTORY AND IMPORTANCE 


The rapid development of motor vehicles as an integral part 
of modern living has made the motor vehicle mechanic an indis- 
pensable member of the community. There are about four million 
motor vehicles being operated on Canadian highways today. The 
army of mechanics servicing these vehicles is estimated to number 
well over 64,000, yet there is a shortage of qualified men in the 
trade. Working in a network of 25,000 garages that spreads from 
coast to coast, mechanics may be found in practically all sections 
of the country. 


The development of the motor vehicle itself is an exciting 
chapter in human history and we wonder if the early inventors 


es 


ever dreamed of the impact that their “horseless carriage” would 
have on society in years to come. 


A Frenchman named Cugnot built the first motor vehicle, 
which was steam powered, in 1770. However, it was not until 
1888 that Serpollet produced the first boiler which was a practical 
success for use in a steam-driven car. 


The use of steam power in motor vehicles was doomed when, 
in 1867, Otto invented an internal combustion engine that 
burned illuminating gas and Daimler, in 1884, patented a gasoline 
engine that was similar in its essential features to the modern 
four-cycle engine. 


By 1900, motor buses were already running in London, and 
inventors in all industrialized countries were working on improve- 
ments in cars, some of which developed into the now familiar 
gear-shifts, drive-shafts, differentials, ignition systems, steering 
gear, lighting systems and the countless “details that make up the 
modern car. 


Although the motor vehicle was born in Europe, the problem 
of economical mass production was solved in the United States by 
Henry Ford and his competitors. Using assembly line methods, it 
was possible to produce in quantity vehicles which previously had 
been largely custom jobs, individually built. Thus the popular de- 
mand for a low-priced car was met, and by the outbreak of the 
First World War, automobiles were becoming commonplace. 


The motor vehicle quickly became an essential feature of 
everyday life as the internal combustion engine proved itself to be 
a convenient, economical and versatile source of power. The 
development of the truck, the tractor-trailer, the passenger bus, the 
farm tractor, the bulldozer, and other mechanized equipment fol- 
lowed rapidly. 


The manufacture of motor vehicles and motor vehicle parts is 
now one of Canada’s major industries. Total production in 1953, 
a peak year, amounted in value to over $835,000,000. The num- 
ber of vehicles produced that year exceeded 480,000. 


Although the early automobiles were far less complex than 
those of today, they broke down frequently, and repairs had to be 
made by local handymen, machinists, blacksmiths or bicycle re- 
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pairmen. As the number of cars increased, the demand for motor 
vehicle mechanics grew, and garages, staffed by trained men, began 
to make their appearance. 


In the early days of the automobile, and for some time after- 
wards, training in this trade was rather haphazard. The best 
mechanics were usually men who had trained as machinists and 
applied their knowledge to the internal-combustion engine. Other 
motor mechanics acquired their skill by working on cars in a 
garage, either alone or as a helper. 


A more systematic and broader training was necessitated as 
motor vehicles became more varied, more advanced in design, and 
were made to finer tolerances. The development of complex test- 
ing equipment and tools, which made possible a greater refinement 
of adjustment, also added to the need for a more comprehensive 
system of training. 


FIELD AND NATURE OF THE WORK 
General Definition 


Motor vehicle mechanics are skilled workers who adjust, repair 
or replace worn or damaged mechanical, electrical and body parts 
of passenger cars, trucks, buses, motorcycles, tractors and other 
internal-combustion powered vehicles. For the purposes of this 
monograph, the term “automobile mechanic” will be used synony- 
mously with that of “motor vehicle mechanic” or “motor 
mechanic”’. 


There are two main groups of motor vehicle mechanics: 
general automobile mechanics, who are fully skilled in general 
repair work, and specialists, who are also fully skilled in general 
repair work but who specialize in one or more aspects of the work 
—e.g. automobile electrician, brake repairman, wheel alignment 
mechanic, motor or engine mechanic. 


Although a body and fender mechanic is a motor vehicle 
mechanic, he does not require a knowledge of the principles of 
the internal-combustion engine, nor is he concerned with the other 
mechanical or electrical parts of the motor vehicle. His work is 
separate from that of the general automobile mechanic and con- 
sists mainly of repairs to fenders, door panels and roof tops, and 
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calls for skill in sheet metal work, welding and painting. In some 
provinces, body and fender work has become a separate appren- 
ticeable trade. 


Automobile mechanics may also work on diesel-powered 
motor vehicles. Such mechanics require additional training in the 
principles of the diesel engine, its maintenance and repair. 


Farm vehicles, especially tractors, and earth-moving equip- 
ment such as bulldozers, which may be either gasoline or diesel- 
powered, are also repaired by motor vehicle mechanics. 


The automobile upholsterer does not come within the classi- 
fication of automobile mechanic. As a rule, difficult upholstery or 
trimming work is done by a regular upholstering establishment, 
simpler work by the body and fender man. 


Field of Work 


The majority of motor vehicle mechanics are employed in 
general repair garages, in the service departments of automobile 
and truck dealers, and in specialty garages. In the large dealer 
shops and in some independent repair garages, where the work is 
departmentalized, it is customary for mechanics to specialize. Men 
employed in such shops may, however, be shifted from one depart- 
ment to another, depending on the extent and kind of work on 
hand, so that the mechanic’s duties may be more varied in such 
establishments than in specialty garages. Specialty garages usually 
concentrate upon one particular service, such as carburetor and 
ignition repair, body and fender repair, and radiator repair. 


Many large firms in the commercial, manufacturing, construc- 
tion and transportation fields operate garages to service their own 
fleets of cars, trucks and other motor vehicles. Examples of these 
are department stores, food distributors, delivery firms, construc- 
tion contractors, bus lines, taxi companies, etc. Governments — 
federal, provincial, and especially municipal — also operate 
garages for all types of publicly owned motor vehicles. 


There are many types of internal-combustion engines used in 
petroleum exploration, pipe-line construction, and oil transporta- 
tion, which call for the services of skilled automotive mechanics. 


A small number of skilled mechanics are employed by auto- 
mobile service stations. Some of these service stations do either 


Sait; Soa 


general or specialized repairs (usually on passenger cars and light 
trucks), but many do only minor adjustments and repairs, or in- 
stall auto accessories, so that the need for the skilled mechanic in 
this field is not great. 


Automobile mechanics are also employed by automobile and 
truck manufacturing concerns, where they repair and replace de- 
fective motors and parts. 


Duties 


General Automotive Mechanic 


Determines either by personal inspection, questioning the 
driver, or by use of special instruments and mechanical devices, 
the cause of faulty operation; disassembles parts of the vehicle, 
such as motor, transmission, clutch, differential, steering mecha- 
nism and electrical system, using necessary hand tools and special- 
ized equipment; repairs or replaces worn or damaged parts; 
reassembles the parts in correct arrangement, making necessary 
adjustments for alignment or clearance; and performs other re- 
lated repair tasks to place the vehicle in operative condition. 


The duties of the general automobile mechanic vary according 
to the type of motor vehicle usually serviced in a particular 
establishment. For example, he may work on automobiles and 
light trucks, heavy trucks, buses, and other vehicles both gasoline 
and diesel-powered. 


In addition to the duties already mentioned, the heavy-truck 
and bus mechanic maintains and repairs air and hydraulic coup- 
lings, and other connective mechanisms; air, electric and hydraulic 
brake systems; auxiliary mechanisms including winches, pumps, 
dumping or lifting apparatus, refrigerating equipment, trailers and 
trailer equipment, etc. 


The diesel-engine automobile mechanic performs repair and 
overhaul work similar to that of the general automotive mechanic, 
on trucks, buses, etc., that are equipped with diesel engines. In 
addition, he repairs and maintains fuel injection systems, fuel or 
spray nozzles, fuel-transfer or oil-supply pump and governor, and 
times the fuel injection pump. 
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The Journeyman May Specialize. 


Specialty Automotive Mechanics 


As mentioned previously, these workers are usually general 
automotive mechanics who have specialized in one particular 
phase of repair. They are usually employed in departmentalized 
or specialty garages, and at slack periods may be shifted from one 
phase of the work to another. Some of the specializations, with 
their particular duties, are as follows: 


Automobile Electrician — repairs and installs ignition 
systems, starters, coils, generators, condensers, distributors, 
panel instruments, and other electrical equipment on various 
types of motor vehicles, using necessary hand tools and 
mechanical and electrical testing devices. May do motor 
tune-up, and, if qualified, may test, repair and install auto- 
mobile radios and aerials. 


Brake Repairman — tests, overhauls, and adjusts me- 
chanical, electrical, air and hydraulic brake systems on various 
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types of motor vehicles. Usually operates a brake-drum lathe 
to re-surface scored brake drums. May repair and install 
shock absorbers and leaf or coil springs. 


Wheel Alignment Mechanic — tests for and corrects 
alignment of automobile, truck, bus and tractor frames, 
wheels, steering-gear and front axle assembly, using necessary 
hand tools and mechanical testing or corrective devices. May 
weld, bend or otherwise straighten axles, and repair or install 
shock absorbers and springs. 


Automobile Mechanic, Motor — repairs and installs mo- 
tors in all types of motor vehicles. May work entirely at a 
bench, doing inspection and adjustment of motors. 


Automobile Radiator Man — tests, cleans and repairs 
automobile, truck, bus and tractor radiators, pumps and other 
parts of cooling system. Work usually involves testing radia- 
tor, motor block, hoses, and pumps for leaks; checking, 
repairing or installing hoses, thermostats and pumps; solder- 
ing radiator cores and cleaning entire cooling system. 


Auto Body Mechanic — repairs or replaces damaged 
fenders, door panels and roof tops: hammers out dents; 
smooths hammered area by filing or by grinding or sanding 
it with small electric grinding or sanding wheel. May fill 
badly dented areas with solder if hammering and filing does 
not remove dents, and file solder until area is smooth and 
blends with adjacent surface. May weld breaks in body metal 
and smooth the rough weld with a file. Prepares surface 
properly for painting. May paint damaged part or whole 
vehicle, using a spray gun. 


Although the automobile radiator man and the auto body 


mechanic are considered to be specialists, they are not usually all- 
round mechanics. 


QUALIFICATIONS 


The normal entrance age for apprenticeship in this trade varies 


from 16 to about 21. In British Columbia apprenticeship regula- 
tions stipulate 15 as the minimum entrance age; in Ontario and 
Manitoba the maximum age is set at 21, and in Quebec 25, al- 
though older applicants may be approved in some cases. No maxi- 
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mum age is set in the case of Newfoundland, Nova Scotia, New 
Brunswick, Saskatchewan, Alberta and British Columbia. 


The academic requirements called for by apprenticeship regu- 
lations are not high. There is no definite minimum specified in 
Alberta or British Columbia. In the other provinces, the minimum 
requirements are: Quebec, grade 6; Ontario and Saskatchewan, 
grade 8; New Brunswick and Manitoba, grade 9; Newfoundland 
and Nova Scotia, grade 10. Educational requirements for auto 
body mechanics are set at grade 8 in New Brunswick and 
Saskatchewan. 


A person considering this trade should have an aptitude for, 
and an active interest in, working with his hands and with me- 
chanical things. A pleasing personality, and the ability to deal 
with the public and fellow employees are important qualifications 
for the mechanic who aspires to the position of service manager. 


Because of the physical movements involved in the occupation 
— a great deal of standing, reaching, lifting, carrying, pushing, 
pulling, handling and fingering; a moderate amount of walking, 
turning, stooping, crouching, kneeling and sitting; and a small 
amount of balancing and climbing — the motor vehicle mechanic 
should be physically strong and agile, have good health and 
endurance, fairly good eyesight (with or without correction), and 
fairly good hearing. The occupation also calls for strong arms and 
legs and a good degree of dexterity in hand and finger movement. 
Some employers require that workers pass a physical examination 
before they are hired. 


The trade of motor vehicle mechanic does provide some op- 
portunity for certain handicapped individuals. Workers with finger 
disabilities, blindness in one eye, poor hearing, flat feet or fallen 
arches, are not barred from employment. Poor eyesight, missing 
limbs and certain pulmonary ailments are handicaps in gaining 
employment. There are instances, not too common, of successful 
workers in this occupation who have the use of only one leg or 
have limited use of both legs. 


PREPARATION AND TRAINING 


One interested in entering this trade would do well to get as 
much secondary school training as possible, preferably at a tech- 
nical or vocational school offering a course in motor vehicle repair 
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work. The practical experience and the theoretical knowledge 
gained from such a course, not only in motor mechanics, but in such 
general subjects as mathematics, chemistry and physics, provide a 
valuable preparation for apprenticeship. The student who com- 
pletes such a course, or who has taken a good part of it, will be 
more readily accepted as an apprentice than one who has not had 
any preliminary training. Another advantage is that a time credit is 
usually allowed for training at a recognized vocational schoo! and 
the term of apprenticeship correspondingly shortened. 


The majority of Canadian provinces, recognizing the need for 
systematic training in this trade, have established apprenticeship 
programs for the training of motor vehicle mechanics. In addition, 
some provinces have established pre-apprenticeship courses. 


Mention has been made of the desirability of a technical or 
vocational school course as preparation for apprenticeship. The 
same can be said for provincial pre-apprenticeship courses. The 
plan calls for a trainee to attend full-time classes at one of the 
provincial centres for a period of about six months, receiving a 
weekly allowance during the training period. At the end of the 
course, trade tests are given and the trainee rated according to his 
proficiency. 


At the present time, pre-apprenticeship courses for motor 
mechanics are being conducted in Newfoundland, Nova Scotia, 
New Brunswick, Manitoba and Alberta. In the case of Alberta, a 
trainee must first become indentured as an apprentice before he is 
eligible for such a course. This is not required in the other four 
provinces. 


Apprenticeship Training 


One can become an all-round mechanic in one of two ways, 
either as an apprentice or as a helper. Training as an apprentice 
is the more desirable for several reasons: there is an agreement 
between the employer and the apprentice which provides for a 
progressive and thorough training; in the majority of provinces 
apprenticeship training is controlled by provincial Apprenticeship 
Boards (in Quebec, by local Apprenticeship Commissions); also, 
a minimum wage rate, which is on a progressive scale, is laid down 
by the apprenticeship authorities. These factors do not apply in 
the case of the helper. Despite this, it is only fair to say that 
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The Apprentice Learns to Diagnose Trouble Scientifically. 


helpers do, in many instances, get an all-round training in the 
trade. Much depends on the employer. 


Apprentice training lasts for four years in some provinces, five 
years in others, each year representing a specific number of work- 
hours. Many think this training period is unnecessarily prolonged. 
It is held by the trade, however, that the stipulated term does not 
only represent the time required to learn the various operations, 
but also the period necessary for the apprentice to encounter the 
various jobs a number of times and to be able to do the work in 
a reasonable length of time. 


The term of apprenticeship may be reduced by previous ex- 
perience in the field, training in related subjects in technical or 
vocational schools, or pre-apprenticeship courses. 
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The apprentice learns by working under the supervision of a 
qualified motor mechanic. Starting with simple tasks in the garage 
or shop, he follows a progressive program of work in accordance 
with a suggested schedule from the apprenticeship authorities. 
Later he learns to master the intricacies of complex parts, such as 
carburetors and transmissions. In some garages, the repair of 
automotive farm equipment, such as tractors and combines, may 
form a large part of the day’s work. Apprentices working in these 
garages will acquire considerable experience on this type of equip- 
ment. In garages equipped to handle the maintenance and repair 
of diesel-powered equipment, the apprentice may learn this spe- 
cialized branch of the trade. along with general automotive work. 


To round out on-the-job experience, the apprentice will usually 
be required to take classroom instruction at a technical or voca- 
tional school for periods ranging from six to twelve weeks per 
year, depending on the province. The apprentice usually receives 
a weekly training allowance while attending classes. In class, the 
apprentice learns the reasons for certain shop practices. He also 
learns the mechanical principles behind the operation of internal- 
combustion engines and other parts of motor vehicles. 


The following shows the length of the apprenticeship period 
and the full-time classroom instruction schemes in effect in the 
various provinces in which motor vehicle repair is a designated 
trade. In some provinces, where it is difficult for apprentices to 
attend full-time day classes, the equivalent may be obtained in 
evening classes. 


Newfoundland Four years, first year — 8 weeks; 
second year — 6 weeks; 
third year — 3 weeks; 
fourth year — 3 weeks. 
Nova Scotia Four years, first year — 10 weeks; 
next two years — 4 weeks per year; 
fourth year — S weeks. 


New Brunswick Four years, up to 3 months per year. 


Ontario Five years, second year — 10 weeks; 
fourth year — 10 weeks. 
Manitoba Five years, Junior — 6 weeks; 
Intermediate — 6 weeks; 
Senior — 4 weeks. 
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Saskatchewan Five years, first year — 8 weeks; 
second year — 8 weeks; 
third year — 8 weeks; 
fifth year — 7 weeks. 

Alberta Four years, first year — 8 weeks; 
second year — _ 8 weeks; 
third year — 6 weeks; 
fourth year — 6 weeks, 


British Columbia Four years, 4 weeks per year. 


In a trade such as motor vehicle repair, home study courses 
are useful supplements to, but not substitutes for, practical training. 
Correspondence courses in auto and diesel mechanics are available 
from the Departments of Education in Nova Scotia, Quebec, 
Ontario and British Columbia. These courses, listed in Appendix 
I, are available to residents of all provinces and are reasonably 
priced. The courses prepared by the province of Quebec are in 
French. 


When an apprentice has passed his final tests, he receives his 
journeyman’s papers, showing that he has served his time in the 
trade. 


Some capital investment is necessary, as every mechanic musi 
have his own tool kit. The amount invested will vary. A general 
mechanic may spend from $100 to $150 on his initial kit and then 
add to it as he is able. Employers frequently assist the apprentice 
in financing tool purchases. 


For the automobile mechanic, training is a continuous process. 
The many innovations, models and methods in the field, make it 
necessary for the worker to spend considerable time studying trade 
books or taking special courses. Some employers arrange for regu- 
lar refresher courses for their employees. 


ENTRY INTO THE OCCUPATION 


The National Employment Service, working in co-operation 
with school placement officers and officials of the Apprenticeship 
Branches of the provincial Departments of Labour, assists young 
men in becoming established in training as apprentices. 


Many young men get a start in the trade through personal con- 
tacts or by working in a garage or service station after school 
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Refresher Courses Keep Mechanics Up to Date. 


hours or during vacations. Also, the daily newspapers regularly 
carry advertisements for experienced motor mechanics and ap- 
prentices. 


EARNINGS 


Wages paid to motor mechanics vary widely, influenced as 
they are by such factors as locality, type of garage, skill level of 
the worker, and the length of the work-week. Another factor 
that makes for differences is that mechanics are mainly paid in one 
of two ways — either on a flat-rate or piece-work basis, or by the 
hour. 


The flat-rate or piece-work scheme works as follows: the 
garage sets a definite time for the completion of each type of re- 
pair (usually following the times suggested by the manufacturer). 
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For example, a certain repair job may be fixed at five hours. The 
customer is charged so much per hour (commonly $3.00 to $3.50), 
the mechanic receiving 40 to 45 per cent of the hourly charge as 
his share. If the mechanic completes the job in less than five 
hours, he still gets paid for five hours’ work. The repair times 
are set so that a good mechanic usually completes a job within the 
time limit. Under this system, the mechanic must be accurate, as 
well as fast, since he is not paid for work that has to be redone. 
Higher rates for overtime are not common under the flat-rate 
scheme. In some garages, workers are assured of a minimum 
weekly wage in order to take care of a temporary decrease in 
work. 


The hourly rate system of pay is common to municipal and 
private transportation garages — bus, railway, taxi and trucking. 
Workers are paid a fixed amount per hour, whether or not there 
is any work. Earnings under this system, however, may not be as 
high as under the flat-rate scheme in the case of experienced men. 
Time-and-a-half for overtime is paid in many cases. 


The Apprenticeship Boards of the various provinces set the 
minimum wage rate for apprentices, calculated as a percentage of 
the prevailing rate paid the journeymen in the garage. Increases 
are granted every 6 months in some provinces and every 12 
months in others. 


Although pension schemes are by no means general, a number 
of garages have set up contributory plans for their employees and 
these, plus other benefits, are factors in earnings. 


The following table gives wage rate information for auto- 
mobile mechanics in various localities as at October 1955. 
The ranges shown constitute the middle 80 per cent of rates 
reported. Actual earnings are affected by factors other than 


wage rates, such as hours worked per week and weeks 
worked per year. For current wage information, the reader 
should consult local National Employment Service offices, 
employers, or Wage Rates and Hours of Labour in Canada, 
published annually by the Department of Labour, Canada. 
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WAGE RATES AND HOURS OF LABOUR IN AUTO REPAIR 


AND GARAGES 1, 


October 1955. 


Straight-time 
Earnings per Hour 


Wage Rate per Hour (pi : i 
Standard (time work) DICKS OF rey NS 
Occupation Hours work) 
and per 
Locality Week Pre- Pre- 
Average | dominant | Average | dominant 
Range Range 
Automobile Mechanic $ $ “S $ 
MOPAR ACA, Aig co a temcriua ove. Sanat 6 — 1.49 — tooo — 
Newfoundland........ — 1.33 — — — 
St JON Se cee tas 50 1.29 1.12-1.40 — - 
DOVaTOCOUIA Oe ee: — P23 — 1.38 — 
Pialifax dec laws! 45-50 1.29 foe) a0 ne eo 
By ae e u ss iy, is aaeas tees 40-44 1435 1.18-1.41 — — 
New Brunswick....... — 1.14 — — — 
INPOUICEOM dee cent: 433 i332 1.30-1.40 — — 
SeeITIE PORTE o eiciatarn a's 47-50 P07, 1.00-1.20 — — 
GO) ES ISR, SOR alt Gea ar Be — 1335 a T253 — 
CHicOGUMt icin. .t es 49 $6450.41, 3040; 50 — — 
Ui EET nlp eae Ci, MACARRON 44-54 — — 1.78 1.40-2.02 
Montreal eas ke 45-60 1.38 1.20-1.54 1.45 1.16-1.90 
Curehee fa ate ee os « 44-60 1:42 123-145 — — 
Sherbrooke... #...... 49-50 1.38 1.25-1.40 — — 
Three Rivers 0... 49-54 1.08 . 93-1 .30 — — 
CODUAT (Oi cca ered eS a — 1.49 — 1.62 — 
Brantiora Sec wi esas 463-49 1032-4 1.1425-1.40 — — 
Port William. 06s. 40 — — 1.65 — 
Plamulion 3-3 ashe ks « 48-50 1.55 1.37-1.74 1.44 — 
Rinesioo.- cS 48-49 1.41 | 1.40-1.45 a a 
Kirkland Lake...... 48 P39 1.25-1.50 — — 
KocCuenet on i. dimes 45-49 1.38 .96-1.45 — — 
LOOM =. Awe. Goes 47-48 | gee 4) 1.30-1.50 — — 
1. Auto Repair and Garages — Establishments primarily engaged in the repair of auto- 


mobiles, motor trucks, tires and in the live storage of automobiles for the general 


public. 


Establishments owned and operated by concerns for their own use and not 


offering their services to the general public are not included. Filling stations and 
service stations which are primarily engaged in retail selling of gasoline and oil are 


not included. 


Source: Wage Rates and Hours of Labour in Canada, October 1955, Department of 


Labour, Canada. 
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WAGE RATES AND HOURS OF LABOUR (Continued) 


Occupation 
and 
Locality 


Straight-time 
Earnings per Hour 


Automobile Mechanic 


OUawae ee ee. 
Owen Sound....... 
Peterboroiigns... 6k. 
Sti Catharines 32.0. 


Manit0bae. cn alee: 
W initipeg 0.7 a eaee 
Brandon. ge ee ee 

Saskatchewatls saeco ice: 
MooseWaw «... ¢ «<5 « 
IRESINDY Aes ode datee's 


Calgary. stl. «ete 


Lethoridse te aneee 
Medicine Hat....... 


British Columbia...... 
Vancouver s:3..%. vate 
WV ICCOTIT =; ace a eee 


Wage Rate per Hour . : . 
Standard (time work) (piece or ene SiS: 
Hours work) 
per 
Week Pre<...5] Pre- 
Average | dominant | Average | dominant 
Range Range 
$ $ $ $ 
44-49 1.35 |} 1/20-1546 | 1 48s etoara7e 
49 130 — a _- 
463-48 | Y SUR i beac er — — 
48-49 146, 7 1538-1455 — — 
48-49 _ — 1.76, ilo58at2 93 
48 1.45 | 1.40-1.50 — — 
42'-49 1.59 | 1.40-1.80'), 1.70) pip4getead 
48 1.49 _- — — 
48-49 -— 1.86: |. 1556-2°26 
_ 1.26 — 1.50 — 
40-54 1.3h }4,02-1.58) 1.52. (1 2eteo4 
48 — -—— 1 43. biz 
— 1.44 _ Looe — 
8 We45°> | de S5e1, OO Dano = 
463-48 1245 ba t2-P 61 a —- 
44 1.69. | 1,592.27 
— 1761 -— 1.70 — 
423-443 | 1.65 | 1.60-1.73 —_ —— 
44-48 POgre el. SUrk ceo — — 
44 160° 11755-1263 — — 
44 1.49 _ — ~= 
— 1.81 — 1.81 — 
40-423 | 1.84 | 1.79-1.85 — — 
44 betoe jib Oboe — — 


WORKING CONDITIONS 


Working conditions for motor mechanics vary according to the 
type of garage. On the one hand there is the modern, well planned 
establishment, which is well lighted, ventilated and heated, and has 
lunch-room, locker and washroom facilities. The flow of work is 
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The Journeyman May Become a Foreman. 


organized and facilitated by many time and labour-saving devices. 
On the other hand, there are still many shops that have poor 
lighting, heating and ventilation, and where the mechanic has to 
work in cramped space and with fewer labour-saving devices. The 
increased floor space of large garages has eliminated much of the 
outdoor repair work on vehicles, but this is not possible in the case 
of many small firms. 


ADVANCEMENT 


The usual line of advancement for motor mechanics is from 
apprentice to journeyman, journeyman to foreman, and foreman 
to service manager or superintendent. Beyond the journeyman 
stage, advancement is necessarily slow because of the small num- 
ber of supervisory positions. 
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Going into business on one’s own is another possibility for the 
experienced mechanic who has sufficient capital and a good 
knowledge of business management. The amount of capital re- 
quired depends entirely on the size and type of garage planned. 


RELATED OCCUPATIONS 


Occupations that are concerned with the assembly, repair 
and maintenance of internal-combustion engines are all closely 
related to that of the motor mechanic. Some of these are: 

Aircraft-Engine Mechanic (air transportation; aircraft 

manufacturing) 

Aircraft-Engine Assembler (air transportation; aircraft 

manufacturing) | 
Engine-Service Mechanic (air transportation) 
Engine Tester (air transportation; aircraft manufacturing) 
Diesel Mechanic (any industry) 
Motor and Chassis Inspector (auto manufacturing) 
Experimental Mechanic (auto manufacturing) 

Another closely related occupation is that of motor vehicle 
mechanic instructor in a technical, vocational or trade school. 

The wholesale and retail selling of automotive parts and ac- 


cessories, and the sale of cars, although not closely related, are 
other potential fields for the motor mechanic. 


ADVANTAGES AND DISADVANTAGES 


The work of the motor vehicle mechanic is interesting and 
varied, and, as in the case of all technical skills, affords him the 
satisfaction of seeing the concrete results of his efforts. 


Because the trade is practised in all provinces in Canada, the 
mechanic, if the need arises, can move about and still remain 
within the trade. 


For the skilled mechanic, there is always the possibility of 

advancing to supervisory positions or establishing his own business. 

Although there is some seasonal variation in employment, it 

is generally of a minor nature. This is especially true in the towns 

and cities where year-round operation of motor vehicles is com- 
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mon. During business recessions employment is more stable than 
in many other trades, especially for skilled mechanics. 


Some of the disadvantages are that much of the work is done 
under unpleasant conditions — dirt, grease, oil, fumes, and at 
times wet and cold. There is a definite trend, however, towards 
improved working conditions. 


There are certain occupational hazards. Accidents may occur 
in the use of hoisting equipment, machine tools and inflammable 
materials, but these can all be avoided with proper care. Health 
hazards due to fumes, wet and cold have been greatly reduced in 
the case of the well heated and ventilated modern garage, but such 
hazards still exist in many other shops. 


LABOUR ORGANIZATION 


Motor mechanics may belong to craft or industrial unions, the 
latter especially where their trade is practised in connection with 
some industry or service. The very nature of their employment — 
two to three in a garage in scattered locations ——- has made it 
difficult to organize the trade. Consequently, many of the benefits 
resulting from such organization are lacking. 


TRENDS 
Growth 


By 1951, the number of motor vehicle mechanics had reached 
a total of 64,328, an increase of 60 per cent over the estimated 
40,000 in 1941. Over this period, however, the growth in the 
number of mechanics failed to keep pace with the rise in the 
number of motor vehicle registrations, which showed an increase 
of over 80 per cent. 


Between 1951 and 1955, motor vehicle registrations increased 
by a further 37.5 per cent, whereas the number of apprentice 
mechanics (excluding those in Quebec) rose by only 12 per cent. 
The supply situation for mechanics would have been quite serious 
had it not been for immigration — some 9,000 immigrants, who 
were classified as automobile mechanics, came into Canada during 
this period. Immigration, however, cannot be expected to continue 
to contribute to the supply of mechanics at the same high level — 
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from a high of 2,900 in 1951, the number of immigrant mechanics 
had declined to 850 in 1955. 


If, as expected, the number of motor vehicles continues to in- 
crease at a rapid rate, the likelihood is that the shortage of 
mechanics will, in the light of the immigration picture, be felt 
more heavily from now on. 


Distribution of Mechanics 


Ontario and Quebec together accounted for 60 per cent of all 
motor vehicle mechanics in Canada in 1951. Among the western 
provinces, British Columbia led with 9.3 per cent, followed by 
Alberta with 8.7 per cent. It is interesting to note, though, that 
each of the western provinces had a higher proportion of me- 
chanics per 1,000 population than any of the other provinces. 
This is a reflection of proportionately higher motor vehicle regis- 
trations in the western provinces. 


DISTRIBUTION OF MOTOR VEHICLE MECHANICS BY PROVINCE, 


1951. 
Number per 1,000 
Number Per Cent of Population 
CANA © eytsiGr. aaah vie 64,328 100.0 4.6 
Newfoundland ..... 872 1.4 2.4 
Prince Edward Island. . 397 6 4.0 
INOVaScOtia. J) eared cites. 2427 3.8 3.8 
New Brunswick . 2,033 3.2 4.0 
Ousheet. Baa vic set Be. 15,621 24:2 3.8 
Ontaridus tee Bier 22,913 355 5.0 
Martone... 5 os teh oepes 4,108 6.4 fa5 
Saskatchewan. 2 <1: 4,418 6.9 a 
PLOerIA ay 4). Pe, nen ete mye t hs) 8.7 5.9 
British Columbia... . 5,960 9.3 pI 


Source: 1951 Census of Canada, D.B.S. 


Service garages are the largest employers of automobile 
mechanics, followed by wholesale and retail trade. 


Age Groups 


In 1951, motor vehicle mechanics fell into the following age 
groups: age 24 and under — 20.2 per cent; between 25 and 54 
— 74.1 per cent; 55 and over — 5.6 per cent. The 55-and-over 
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age group decreased from an estimated 7 per cent in 1941 to 5.6 
per cent in 1951. Because of the very low proportion of mechanics 
in the older age groups, it can be expected that future employment 
opportunities will be more dependent on expansion of the trade 
rather than on turnover owing to deaths and retirements. 


Length of Work Year 


There has been, in recent years, very little seasonal unemploy- 
ment in this trade. In 1941, about 60 per cent of all wage- 
earning motor mechanics had fifty or more weeks of employment 
in the year; by 1951, the proportion had risen to 75 per cent. 


The fact that highways and secondary roads are kept open in 
all seasons has been a factor in maintaining a reasonably high level 
of work in the servicing and repair fields. Highway freight and 
passenger traffic is now on a year-round basis. There may be some 
falling-off in the use of automobiles in winter in urban and sub- 
urban areas, where alternative public passenger service exists, and 
also because of the reduction in long-distance pleasure and holiday 
driving. This is, however, more than compensated for by the in- 
creased servicing required by winter-driven vehicles. 


Employment Prospects 


A comparison of vacancies in this trade and registrations for 
employment as listed by the National Employment Service, reveals 
that motor vehicle mechanics are in short supply in Canada as a 
whole, and in the Quebec, Ontario, Prairie and Pacific regions in 
particular. 


Employment prospects for the well trained mechanic are very 
good. Many factors point to an increasing need for the services 
of skilled motor mechanics. 


The greatest single factor is the tremendous increase in the 
number of registered automobiles, which is expected to reach 5 
million by 1960. 


Other factors favorable to the motor mechanic are the increas- 
ing mechanization of farm operations and the use of diesel power 
in industry. The development of natural resources, such as iron 
in north-western Ontario and in Quebec and Labrador, oil in 
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Alberta and Saskatchewan, and the expanding construction indus- 
try, will require more tracked vehicles, trucks and other powered 
equipment. 


A rising standard of living with more leisure time permits 
greater use of the automobile for pleasure driving. The com- 
pletion of the Trans-Canada highway and development of other 
arterial systems should lead to an increase in tourist travel, bus 
travel and long-distance truck hauling. 


The automobile is so essential an item in everyday life, to at 
least two generations, that it is one of the last expenses to be fore- 
gone when income is reduced. If economic conditions should 
reduce the sale of new cars it is certain that the older models 
would be kept in use longer, making the mechanic’s services even 
more necessary. 


Although employment prospects for motor vehicle mechanics 
are good, this applies mainly to the qualified journeyman. If com- 
petition for employment becomes keen, the position of the par- 
tially trained man will become less secure. 


SUGGESTED READING 


The Guidance Centre, Ontario College of Education, Toronto, 
Monograph, Automobile Mechanic (1954). 


General Motors Products of Canada Limited, Oshawa, Onta- 
rio, Booklets, Key to Careers in the Retail Automotive Busi- 
ness, and Automotive Jobs in Yourtown. 


Michigan State Employment Service, Detroit, “Occupational 
Guide” series, No. 30, Automobile and Truck Mechanics 
(1954). 


APPENDIX 1 


The catalogue “Canadian Vocational Correspondence Courses” 
lists 123 home study courses in various vocational subjects and 
can be obtained by writing to your provincial Department of Edu- 
cation or to the Vocational Training Branch, Department of La- 
bour, Ottawa. 


The following courses are included in this catalogue: 


Automotive Mechanics I, Ontario — 20 Lessons — Fee $10. 
Prerequisite — Grade VIII Mathematics. 
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Automobile Engines (Canadian Legion), Quebec — 20 Les- 
sons — Fee $10. 
Prerequisite —- Grade IX or equivalent. 


Auto Mechanics I, B.C. — 20 Lessons — Fee $10. 
Prerequisite —- Garage experience or Grade X Mathematics 
and Science. 


Auto Mechanics II, B.C. — 20 Lessons — Fee $10. 


Prerequisite —- Automotive Mechanics I or equivalent. 
Automobiles — Gasoline — Part I, N.S. — 10 Lessons — 

Fee $11.40. Text $3.80 — “Automotive Service” Vol. 1 

— Kuns. 

Prerequisite —- Grade IX or equivalent preferable. Grade 


VII or equivalent acceptable. 


Diesel Engines, B.C. — 20 Lessons — Fee $10. 
Prerequisite — A knowledge of the operation of the gasoline 
engine. | 

Diesel Engines, Quebec — 20 Lessons — Fee $10. 


Prerequisite — A knowledge of the operation of the gasoline 
engine. 


Those interested in further information should write to one of 
the following provincial officials: 


The Supervisor, 
Correspondence Study Branch, 
Box 221, Halifax, Nova Scotia. 


The Director, 

Correspondence Course Bureau, 
506 St. Catherine Street East, 
Montreal 24, Quebec. 


The Director, 

Correspondence Courses Branch, 
Department of Education, 
Toronto 5, Ontario. 


The Director, 

High School Correspondence Instruction, 
Weiler Building, 

Victoria, B.C. 
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FOREWORD 


During recent years there has been a steadily increasing demand 
for Canadian occupational information. The demand comes from 
young people faced with the need of choosing an occupation and 
preparing for it; from parents, teachers and vocational guidance 
counsellors; from workers wishing to change their occupations; 
from employment service officers; from personnel directors and 
union officials; from prospective immigrants to Canada and from 
other quarters. 


The CANADIAN OCCUPATIONS series of monographs is designed to 
help meet this demand. Each booklet describes, among other things, 
the nature of the occupation or groups of occupations, entrance and 
training requirements, working conditions and employment out- 
look. 


The series has been prepared with the generous assistance of 
representatives of management, trade unions and professional 
associations. The co-operation of the Unemployment Insurance 
Commission, the Technical and Vocational Training Branch and the 
Dominion Bureau of Statistics is gratefully acknowledged. 


Occupational information tends to become dated as a result of 
changes in economic conditions, in industrial technology and in 
wage and salary structure. Revision of outdated publications is a 
regular feature of the series. 


This booklet was prepared and written by Miss Mary E. Stuart 
and William Coe of the Occupational Analysis Section. 


We are greatly indebted to the many organizations and companies 
whose assistance made this monograph possible. 
J. P. FRANCIS 
May 1965 
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MECHANICAL REPAIR OCCUPATIONS 


HISTORY AND IMPORTANCE 


Any attempts to trace the origin of the present-day, highly skilled 
workers who provide our repair and maintenance services would re- 
quire a review of much of Canada’s history for, as early as the turn 
of the 17th century, records indicate that Jean Talon imported crafts- 
men from the guilds of Europe to plant a long tradition of manual 
skills in the New World. 


For many years, the skills practised were those necessary for the 
establishment and comfort of the settlers in a then-remote and un- 
compromising land. In small, craftsmen-operated shops, of which 
the blacksmith’s shop is typical, articles of domestic utility, machinery 
for the grist mill and tannery, vehicles, agricultural implements and 
the many other items required to fill local needs were designed, 
forged, machined and fabricated into finished products. 


Only part of the craftsman’s time however was occupied with the 
manufacture of new products; although the settlers were competent 
handymen able to fix simple mechanical and other defects, often 
their equipment had to be returned to the local craftsman for the 
more difficult types of repair. Thus, between making a carriage wheel 
and casting a sugar pot, the craftsman would turn his hand to patch- 
ing an oven door, machine a replacement part for a muzzle loader, 
grind and harden the blade of a scythe, or even forge a drive shaft for 
the village clock. This “‘customer-to-craftsman”’ relationship, pos- 
sible because most of the machinery or mechanical equipment was 
made in local plants, was to prevail until the latter part of the 18th 
century. 


The great inventions which distinguished the 18th and 19th cen- 
turies created a new society: development of the steam engine pro- 
vided vast amounts of power to replace the handwork of the crafts- 
man; many parts could now be made in large quantities and to such 
high standards of accuracy that they were interchangeable; and 
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specialists, skilled in one branch of manufacture such as design, 
forging or assembly made their appearance. To these specialists, a 
new group—the mechanics and repairmen—were soon to be added. 


The turn of the 19th century marked Canada’s birth as an indus- 
trial nation and many changes took place in manufacturing and 
marketing methods. With improvements in road transport, extension 
of the railroads to the West, and government policies, vast demands 
were created for agricultural and other mechanical equipment. To 
meet these demands, many of the smaller shops combined into large 
metal working plants or factories. 


Movement of manufacturing from local shops to relatively distant 
plants considerably affected the old customer-to-craftsman relation- 
ship. Products were now supplied through retail outlets by shop- 
keepers without the skills and knowledge to service or repair the 
items they sold. In addition, much of the equipment produced in the 
factories had, by this time, become quite complicated, beyond the 
skill of the do-it-yourself handyman and frequently beyond that of 
general craftsmen. In consequence, manufactured products often 
had to be returned to distant plants for repair—a situation which, to 
some extent, exists today. This procedure was however time-con- 
suming because of the then-inadequate transport facilities and re- 
tailers added interchangeable parts to their stock. The next step was 
the setting up of local service and repair facilities, either as part of 
the retailer’s store or as separate shops. 


The change from the horse-and-buggy to the automobile illustrates 
in many ways the growth of repair occupations. At the turn of the 
present century, all industrialized nations were working on improve- 
ments in road transport which have resulted in the now-familiar 
automobile. It was obvious that the average owner of one of these 
new-fangled inventions was unlikely to have sufficient skill to make 
adjustments or repairs so local handymen, carriage builders and 
other craftsmen opened up garages and began to undertake vehicle 
maintenance. As the number of vehicles grew, demands for repair- 
men also increased and garages staffed by craftsmen trained specif- 
ically in vehicle work made their appearance: with the advent of 
more powerful engines, automatic transmission systems, power 
steering and other refinements, vehicles increased in complexity, 
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general mechanics began to concentrate on one branch of vehicle 
repair and the specialist emerged. 


In the pages which follow, a number of mechanical repair occu- 
pations are described which will appeal to readers who obtain 
personal satisfaction from working with their hands, with handtools 
and with machines. Although there is no need to be a great scholar, 
the occupations described also offer the satisfaction of working with 
your head to keep up with new equipment and processes or to be- 
come a specialist in a chosen field. 


FIELDS OF WORK 


Mechanical repair occupations provide employment for approx- 
imately 200,000 workers or 344 per cent of the total labour force in 
Canada and will be found in almost every kind of industry and 
business across the nation. 


About half of the total number of mechanics and repairmen work 
in Wholesale and retail establishments which supply farm equipment, 
motor vehicles, hardware and similar items, or are in stores and 
other outlets which sell and service household appliances, watches, 
locks, bicycles, sporting equipment, business machines and other 
items; these establishments are located in almost every community 
across the country. 


The next largest group—about one quarter of the total—are 
employed in manufacturing industries which tend to be located in 
main population centres. Although a high proportion of these 
workers are employed in large plants which produce primary metals, 
machinery products, railway equipment and motor vehicles, virtually 
all manufacturing plants have one or more repairmen on their payroll. 


Relatively large numbers of those workers are in the transporta- 
tion field and maintain railway equipment, marine vessels, aircraft 
and heavy vehicles in running order. Municipal, provincial and 
federal government agencies depend heavily on the skills of me- 
chanics and repairmen as do gas and electrical companies, mining 
companies and construction firms. 


In addition to employment in a fixed location, i.e., a retail store 
or a manufacturing plant, increasing numbers of mechanics and 
repairmen are employed in what is called “‘contract maintenance”’ 
and this usually involves considerable travelling. Probably the most 
familiar of these is the serviceman on the payroll of an oil company 
who periodically visits homes to ensure that the heating system 
functions correctly. 


Communications companies, radio and television stations and 
power generating and distributing companies also employ substan- 
tial numbers of repairmen to service their equipment but, as a general 
rule, this work is undertaken by workers trained in electricity rather 
than in mechanics; details of these occupations are given in ELEC- 
TRICAL AND ELECTRONIC OCCUPATIONS in this series (see inside front 
cover). 


NATURE OF WORK 


Most mechanics and repairmen specialize in one type of product 
or service as indicated by their occupational titles, i.e., appliance 
serviceman, instrument mechanic, millwright, construction equip- 
ment mechanic or coin-vending machine mechanic. 


As can be expected, the nature of their work varies considerably 
with the specialty but, basically, all mechanics and repairmen are 
concerned with finding the cause and correcting defects in mal- 
functioning equipment and, particularly, in preventing their re- 
occurrence. This calls for all-round skills in the use of handtools, 
versatility and, at times, the ability to improvise. When the trouble 
has been located, repairs are usually effected by installing new or 
reconditioned parts supplied by the manufacturer; however, de- 
pending on the specialty, the mechanics may have to use machine 
tools such as a lathe and additional skills to make a replacement 
part. In a number of occupations, a knowledge of basic electricity 
is required since an increasing number of products now incorporate 
electrical systems and components. 
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Although skills with the hands and with handtools are of great 
importance, they form only part of the requirements needed for 
success. Most repair jobs present new problems and analytical 
ability is necessary to find the cause of trouble and to put the me- 
chanism back into working order. 


Preventive maintenance is also another important function and is 
the main task of a number of mechanics. For example, aircraft 
mechanics or bus mechanics do not wait for trouble to develop but 
have a regular routine and test or examine components for any 
defects which could develop into serious failures. 


Physical requirements vary greatly as do other personal qualities. 
The millwright has to climb ladders, lift heavy equipment and may 
work in cramped and confined positions. In contrast, the watch 
repairman need not be an athlete but does require exceptional finger 
dexterity and considerable patience. A courteous and pleasant 
manner is essential for those employed in retail outlets. 


To be successful, repairmen need a natural bent towards me- 
chanics, that is, they must have a genuine interest in finding out how 
mechanical things work or “‘why the wheels go round’’. Many 
mechanics have found or developed this interest during high-school 
shop courses; others have purchased an old car and discussed their 
mechanical problems with vocational instructors or the local garage 
operator. 


Probably the most important personal quality—after mechanical 
curlosity—is a willingness to broaden one’s knowledge, skills and 
experience. The almost endless flow of new processes and products 
entering the market require mechanics and repairmen to have a 
sound basic education and to be willing to study further to keep 
up-to-date with all the latest technical changes. 


AUTOMOTIVE REPAIR OCCUPATIONS 


During 1964, over six million vehicle licences were issued in 
Canada of which five million were for passenger cars. The servicing 
and repair of these vehicles provided employment for approximately 
90,000 mechanics and related workers in establishments located in 
almost every section of the country. 


More than half the total number of mechanics are employed by 
general and specialty garages and in the service departments of 
automobile, truck and farm equipment dealers and wholesalers. 


Many large manufacturing, transportation and commercial com- 
panies operate repair shops to service their own fleet of cars, trucks 
and heavy duty equipment. Municipal, provincial and federal gov- 
ernment departments, especially those concerned with urban transit 
systems and with highway maintenance, also operate repair depots 
for all types of publicly owned vehicles. 


A small number of mechanics (about 9,000) are employed in 
gasoline service stations. To an increasing extent, service stations 
are now undertaking general or specialized repairs (usually on pas- 
senger cars or light trucks); although many do only minor adjust- 
ments or install accessories employment for qualified mechanics in 
this field 1s growing. 


Internal combustion engines are also used extensively in many 
fields such as the construction, petroleum and logging industries, or 
in such items as marine pleasure craft or grass mowers. 


One branch of the automotive trade—body-and-fender repair— 
is a combination of sheet-metal forming and welding and the general 
mechanic is not expected to be skilled in this specialty. The auto- 
motive machinist is now usually employed in separate machine 
shops or by wholesale dealers and is not included in this booklet; 
METAL WORKING OCCUPATIONS, in this series, describes machining 
and related work in detail (see inside front cover). 


Motor Vehicle Mechanic 


Nature of Work: The general motor 
vehicle mechanic requires all-round pro- 
ficiency in the servicing and repair of the 
mechanical, electrical and related systems 
of a vehicle. These include the engine and 
accessories, wheels and chassis, transmission, steering and brake 
mechanisms, and the generation, ignition, starting, lighting and 
other electrical systems. While obviously skilled in all aspects of 
motor vehicle work, the general mechanic 1s often especially adept 
in the servicing of internal combustion engines, a skill which he also 
may apply to power boats, grass mowers and similar items. 


In smaller garages, the general mechanic has a wide range of 
duties and requires the ability to diagnose and repair faults on many 
different makes and kinds of vehicle (passenger cars, light trucks, 
farm vehicles, etc.). Larger garages often maintain and repair one 
make of vehicle and the work is divided among several specialists. 


In all repair work, the first and obvious step is to diagnose and 
locate the source of trouble. To achieve this, the mechanic discusses 
symptoms with the customer, makes visual inspections and listens 
for abnormal noises. To an increasing extent, however, electrical or 
electronic test equipment such as the following are employed to 
detect faults: voltmeters and test lamps to check electrical circuits; 
compression analyzers to test engine efficiency; gas analyzers which 
indicate the efficiency of the carburetion system; and multiple ana- 
lyzers which test several systems simultaneously. Wheel balancing 
and braking efficiency are also determined with measuring devices. 


Probably the most important asset in vehicle repair work is the 
ability to detect and locate faults and, for this reason, 1s usually 
undertaken by a specialist. When the fault has been located, the 
customer may require an estimate of costs which either the mechan- 
ic, a write-up man or the service manager will provide. 


Next, corrective action including carburetor adjustment, resetting 
brakes or soldering broken electrical connections may be done on 
the vehicle. It is more likely, however, that defective units will be 
removed from the vehicle for servicing in the shop. The usual prac- 
tice in most garages is to install new or factory-reconditioned units 
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rather than to make extensive repairs, although this depends on 
availability of spares in a particular area. In some instances, defec- 
tive units which have been removed are returned to the manufac- 
turer’s or wholesale dealer’s repair shops for overhaul. 


Removal of units from a vehicle, dismantling and their reassembly 
and installation is the next step. Relatively simple jobs may be given 
to the new apprentice and include: removal, cleaning and testing 
spark plugs; grinding and reseating valves; chassis lubrication; or 
changing tires. More highly skilled work will involve stripping down 
an engine, opening a transmission system, reassembling a gearbox 
or installing a factory-reconditioned engine. 


Handtools most frequently used are wrenches, socket sets, pliers 
and hammers although feeler gauges, rules, protractors and calipers 
together with the manufacturer’s service manuals and drawings are 
in constant use. In addition, such hand operations as filing, hack- 
sawing, scraping, tapping and threading are undertaken. Improve- 
ments in repair equipment in most shops have kept pace with the 
rapid developments in motor vehicle design and, in addition to 
hydraulically operated jacks and hoists, there is a wide variety of 
power tools—power saws and grinders, valve extractors and air- 
operated or electric wrenches—to assist the mechanic. 


The general mechanic must also have a working knowledge of 
electrical systems. In smaller garages, he traces faults such as short 
circuits using voltmeters and test lamps, resolders defective connec- 
tions, changes components and makes adjustments to the voltage 
regulator, distributor and other electrical units. Other mechanics 
may specialize on electrical work such as the servicing and overhaul 
of the ignition, starting, lighting and other systems. 


Preparation and Training: Entry into this occupation is 
through an apprenticeship (page 109). During this period, the ap- 
prentice works in a repair shop and is taught the practical side of the 
trade by skilled mechanics. Full-time attendance, usually each year 
of apprenticeship in provincial institutes of trade, is required. In the 
institutes, about half the time is spent on classroom study in such 
subjects as: electricity; mathematics (including decimals, fractions, 
Square roots, areas, volumes and percentages); science (pertaining 
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Assembly of this hydromatic drive 
is highly skilled work 
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Wheel balancing requires special 
test equipment 
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Electronic analyzers are an aid in 
trouble-shooting 
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The apprentice is trained by a skill- 
ed tradesman 
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The radiator repairman must un- 
derstand welding techniques 


to hydraulics, chemistry of petroleum products and combustion); 
theory and operating principles of internal combustion engines and 
related systems; business practices and regulations; the rest of the 
time is occupied by supervised training in techniques which are diffi- 
cult to learn on the job. In some provinces, full-time courses are not 
available and the apprentice attends evening classes (page 110). 


Apprentices are required to purchase a kit of personal tools which 
will amount to several hundred dollars; this investment can be 
spread over several years and does not present a hardship. 


Personal Qualities: The motor vehicle mechanic leads an active 
life with much bending, stooping and lifting. Good eyesight is essen- 
tial as is the ability to hear and interpret knocks, rattles and squeaks 
which are usually the first signs of defects. 


Working Conditions: Most garages are comparatively clean 
(although all mechanics come into contact with dirt, oil and grease) 
and are well equipped with labour-saving devices and power-oper- 
ated tools. In smaller garages, the mechanic may be required to 
answer service calls at all hours and to go out in inclement weather: 
this has been the exception rather than the rule and most repair jobs 
are fitted into a normal time schedule leaving the evenings reason- 
ably free. There is now some increase in evening or night work, par- 
ticularly in the cities. 


Advancement: For the above-average mechanic there are several 
opportunities for promotion. Some go on to specialize in motor tun- 
ing or transmission system overhaul for which a higher rate of pay 
is given; others with organizing ability advance to chief mechanic or 
foreman. Additional training courses, both full-time and part-time, 
are provided in trade schools and in institutes of technology for 
mechanics who may wish to specialize and also provide a background 
for advancement to service salesman, service manager, field service 
engineer and similar positions. There are also opportunities to be- 
come self-employed by opening a garage or a gasoline service station. 
These businesses are highly competitive and success depends not only 
on mechanical ability but also on a sound knowledge of business 
practices. For garage operators a courteous and pleasant personality 
is essential to deal successfully with the public. 
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Future Outlook: The principal trend in motor vehicle work is to- 
wards specialization. As mechanics develop their ability there is a 
tendency, especially in larger garages, to concentrate on certain 
branches of automotive repair. A number of developments have 
taken place, particularly the equipping of light vehicles, taxi-cabs 
and some passenger cars with diesel engines. It is expected that, be- 
cause of greater efficiency in the use of fuels, the number of diesel- 
powered light vehicles will increase. However the basic parts of 
diesel engines are similar to those of gasoline engines and, in some 
garages, they are serviced by general mechanics. Courses in diesel 
engine work are offered in a number of trade schools through which 
ambitious mechanics can upgrade their skills. 


Although it is too early to assess the full effects of other major de- 
velopments such as the introduction of turbine-powered units, these 
are not expected to alter the basic duties of the general mechanic. 
When changes have been made in the past, training has been provid- 
ed by manufacturers and courses added to the curricula of vocational 
schools through which the general mechanic has been able to acquire 
additional skills. This is expected to continue and, in the next decade, 
occupations such as “‘automotive turbine-engine mechanic’ or 
“‘technician”’ are likely to emerge. Diesel and turbine units have fewer 
working parts than engines currently in use resulting in longer engine 
life and this could lead to some slight reduction in the numbers of 
mechanics; both these units must be serviced to extremely high 
standards of accuracy and the ability to use precision measuring 
equipment and to work to fine limits will increase in importance. 


When comparing prospects in various fields it should be noted 
that automotive servicing offers reasonably regular employment to 
the well-trained mechanic. Maintenance begins with the purchase of 
a vehicle and continues at an increasing rate as the vehicle becomes 
older. When general economic conditions are slow, there is a tend- 
ency to keep vehicles longer and this leads to sustained employment. 
The number of vehicles on the road continues to increase, which 
points to good employment opportunities for some time to come. 
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Specialty Mechanics 


As previously mentioned, specialty mechanics are employed in the 
larger repair garages, in maintenance shops operated by transport 
companies and in repair shops which provide one type of service 
only. A number of these mechanics are trained initially as general 
mechanics and, through natural ability supplemented with manu- 
facturers’ training courses, part-time study, or upgrading courses in 
trade schools or institutes of technology, have developed a high 
degree of skill in one branch of automotive work. However, some 
workers such as radiator repairmen and wheel alignment mechanics 
often receive all their training in one specialty only. Typical of the 
many specialist occupations are the following: 


Automobile repairman (write-up repairman)—diagnoses and lo- 
cates faults or determines the extent of damage in vehicles involved 
in collisions. He prepares estimates of costs for the customer and 
writes up work orders for the mechanics who will later make the 
repairs. In addition, he may supervise jobs while in progress, inspect 
the vehicle on completion and make final tuning adjustments. Fault 
diagnosis is one of the most highly paid jobs in the garage and is 
usually filled by promoting a good general mechanic. 


Transmission and differential repairman—as the name implies, is 
required to remove, dismantle, overhaul and reinstall that part of 
the power train known as the transmission and differential system. 
The work includes: stripping down gear assemblies, lever systems, 
shafts and bearings which are examined for excessive wear, end 
play, insufficient tooth contact and similar defects; replacing parts 
which are outside the limits of accuracy detailed in manufacturers’ 
servicing manuals; checking and adjusting rods, cables and other 
shifting linkage and vacuum or electrically powered assists; and the 
examination of electrical components such as relays and solenoids. 
Maintenance of complex automatic transmission systems may be 
the work of a further highly specialized mechanic—the automatic 
transmission repairman. 


Wheel alignment mechanic (also called a front-end repairman)— 
tests and corrects faulty alignment of frames, wheels, suspension 
assemblies and the steering mechanisms of cars, buses, trucks and 
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other vehicles. He uses instruments and testing devices such as the 
‘*Visualiner”’ to check for twisted frames, bent axles, misalignment 
and incorrect camber (tilt) or toe-in of wheels, and other defects. 
To make the necessary repairs, the mechanic either installs replace- 
ment parts or, as is more likely, uses hydraulic jacks, chassis aligners 
and similar power-operated devices together with hammers, prying 
bars and other handtools. This and the following occupation are 
usually learned on the job without benefit of all-round apprentice- 
ship training. 


Radiator repairman—cleans, tests and repairs the cooling system 
in cars, trucks, buses and tractors. The work involves testing the 
radiator, motor block, hoses and pump for leaks under pressure; 
repairing and installing hoses, thermostats and pumps; soldering 
radiator cores; and cleaning the complete cooling system. 


19 


Body-and-Fender Repairmen 


Nature of Work: The body-and-fender 
repairman (also called an autobody man) 
is employed on a combination of welding, 
and sheet-metal beating on cars, trucks, 
buses and similar vehicles which are dam- 
aged through impact, corrosion or other causes. He straightens 
bodies, fenders and frames, beats out dents and replaces sections 
and parts which are damaged beyond repair. Also included in the 
duties are upholstering, painting and glass installation. 


Specialty body shops whose main business is that of repairing 
collision-damaged vehicles, and the servicing departrnents of motor 
vehicle dealers employ the larger proportion of body-ard-fender 
repairmen; their workshops are located in most communities across 
the country. Other repairmen are in garages, chiefly in major popu- 
lation centres, where they work on company-owned fleets of trucks, 
cars or buses. A few gasoline service stations also provide minor 
body repair services. 


The first task of the repairman on a damaged vehicle, or of the 
foreman in larger shops, is to prepare a cost estimate for the cus- 
tomer—usually an insurance company. To do this, he determines the 
extent of visible damage, checks the alignment of such features as 
the chassis, steering gear and frames which may be less obvious, and 
decides which parts can be repaired and those which must be re- 
placed. It should be noted that chassis straightening and steering 
gear repair may be the work of other specialists and are not normally 
included in the duties of the body-and-fender man. 


Small parts such as chrome trim, lamps, louvres and grill sections 
and some parts of the upholstery are removed, either because they 
are damaged or would interfere with repair operations. The repair- 
man then removes badly damaged or corroded sections of sheet 
metal either by unbolting or, as is more likely, by cutting with a 
pneumatic gun or a welding torch. 


Next, damaged parts such as fenders are forced back towards their 
approximate original shape with hydraulic jacks, prying bars and a 
power-operated tool called a “‘dozer’’, together with large pneumatic 
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or hand hammers. The metal is then “bumped”’ with smaller ham- 
mers to a more accurate shape and, during this operation, it is often 
necessary to “‘shrink’’ the metal by repeated heating with an acety- 
lene torch and cooling. To remove dents and ripples, further bump- 
ing is undertaken while the metal is backed with steel or wooden 
“dolly” blocks. Low spots and depressions are tapped with a picking 
hammer and are filled with solder (or materials such as plastic com- 
pounds) which the repairman files and grinds with power-sanding 
discs until they are smooth. 


Throughout the foregoing operations, constant checks are made 
for correct alignment, body contour and door curvature using rules, 
calipers and dividers although the experienced repairman relies to a 
large extent on his ability to judge these features by eye. 


Various cracks may have to be welded and replacement sections 
of sheet metal, which the repairman has cut to size and partly formed 
on the bench, are secured in position by welding or by rivetting. 


New parts including chrome trim, grill sections and the locks, 
striking plates and door handles are then installed and the repairman 
may have to drill and thread accommodating holes and check the 
installation for correct functioning. In addition, cracked or broken 
glass is replaced in door and window frames and any necessary re- 
pairs made to the seats and upholstery. 


Finally, the repaired areas and replacement sections are coated 
with priming paints which are smoothed with electrical sanders until 
they blend in with the edges of the existing paint. To complete the 
job, the repairman sprays the vehicle with coats of finishing paint or 
this work may be handed over to a spray painter. 


Preparation and Training: Apprenticeship training under the 
direction of skilled workers is the recommended route to body-and- 
fender work and is a requirement in several provinces (page 110). 
During the training period, the learner is required to purchase cer- 
tain handtools such as wrenches, pliers, hammers, metal cutters, 
rules and calipers; a basic kit costs about $100. However, many 
body-and-fender men are paid bonuses on the amount of work they 
do and often purchase additional tools amounting to several hun- 
dred dollars to increase their output. 
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Working Conditions: Repair shops are noisy from the hammer- 
ing which takes place, the work is dirty and there is a fair amount of 
paint fumes, grit and sanding dust; in average and large size shops, 
dust extractors and paint spray booths reduce these conditions to a 
minimum. 


Body-and-fender repair is heavy manual work where all basic op- 
erations are performed by hand. Physical activities include long per- 
iods of standing, kneeling, bending and crouching and both hands 
are used to hammer and to hold dolly blocks often for long periods. 


The usual work period is an eight-hour day, forty-hour week. 
Longer hours may be worked, depending on the number of repair 
jobs in hand, particularly during the early summer months when 
there is an increase in pleasure driving and in the Fall with the onset 
of icy road conditions. 


Wages vary according to the individual employer and the ability 
of the repairman. Some receive a fixed hourly rate; others receive 
payment for the amount of work done. This payment is based on a 
fixed amount of time to complete a particular repair so that if the 
repairman completes the job in a shorter time he receives the full 
payment and is free to go on to the next vehicle. 


Advancement: Most shops employ a foreman while the larger 
shops offer opportunities to advance to estimator. The position of 
assessor or adjuster with an insurance company is another possibility. 
Some body-and-fender repairmen have gone on to establish their 
own businesses but it is emphasized that a sound knowledge of busi- 
ness practices—accounting, estimating and customer relations—is 
essential. 


Future Outlook: Long-term prospects for employment are good. 
Each job presents a different set of problems and the repairman re- 
lies on his own judgment and practical experience to decide the most 
suitable way to do a particular repair. As a result, this is a craft 
which is little affected by machinery or mass-production and, inci- 
dentally, should appeal to those who like variety and obtain personal 
satisfaction from seeing their finished work. The number of vehicles 
continues to increase with consequent increase in the number of mis- 
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haps; a large number of vehicles now carry insurance, which is com- 
pulsory in some provinces, and as a result there is more likelihood of 
vehicles being promptly repaired rather than be left in a damaged 
condition or scrapped. 


HEAVY-DUTY (DIESEL) REPAIR OCCUPATIONS 


Diesel engines are widely used to power the heavy-duty equipment 
of industry and their application continues to grow. In the field of 
transportation, probably the most spectacular application has been 
the conversion of locomotives from steam to diesel power; diesel 
engines are fitted in buses, heavy trucks and farm tractors; in marine 
and naval vessels and in pleasure craft; and their use is being ex- 
tended from pick-up trucks and taxis to passenger cars. Because of 
this widespread application, employment opportunities in diesel 
repair work will be found in all parts of the country. 


There are many other applications: in the construction field, diesel 
engines are widely used in heavy, earth-moving equipment and for 
drilling, hoisting and material handling; they are used in electrical 
power-generating stations and in small factories, oil drilling rigs, 
pumping stations, mines, logging camps and other establishments 
which are isolated from the usual power sources. 


It is not possible to give numbers of workers in diesel repair for, 
in addition to clearly defined occupations such as diesel mechanic, 
heavy-duty mechanic and construction-equipment mechanic, diesel 
engines are maintained by railroad mechanics, heavy vehicle and bus 
mechanics, marine engineers, stationary engineers and by motor 
vehicle mechanics who may have been trained initially on gasoline- 
powered vehicles. 


Diesel Mechanics 


Nature of Work: The basic duties of all diesel mechanics are 
similar in that they are concerned in one or several of the following: 
trouble-shooting, disassembly, repairing or replacing defective com- 
ponents, assembly and installation, and calibration and tuning. How- 
ever, there is considerable specialization: some mechanics undertake 
routine maintenance and clean, adjust and tune or remove units at 
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specified intervals for overhaul on the bench; others work exclusively 
on engines where the work is similar to that done on gasoline en- 
gines; others may specialize in one branch such as fuel injection 
system overhaul which is the most highly precisioned part of the 
diesel engine. 


In addition to engine servicing, some mechanics maintain auxil- 
iary units—hydraulic equipment, shovel attachments, drum hoists, 
etc.—as will be explained in later paragraphs. 


Heavy Vehicle (Diesel) Mechanics 


Vehicles such as buses and heavy trucks 
(usually over 3 tons) are often owned by 
large companies or government depart- 
ments who operate their own garages or 
repair shops and in them train their own 
personnel although a few of these vehicles, such as the school bus on 
rural routes, together with lighter delivery vehicles may be serviced 
in general garages. 


The heavy vehicle mechanic who may be called a bus mechanic or 
a diesel mechanic is basically a motor vehicle mechanic whose duties 
are similar to those of mechanics in general garages except that parts, 
tools and so on are on a much larger scale and frequently a helper 
is employed. There is, however, one major difference: although 
heavy vehicle mechanics handle breakdowns, their main task is to 
prevent these from occurring through what are called “‘preventive 
maintenance routines’’. These routines affect heavy vehicle mechanics 
in that they have less opportunity for personal planning and are 
more concerned with testing, dismantling and replacement of com- 
ponents as detailed in maintenance schedules rather than with fault 
diagnosis. However, the routines are so planned that the mechanic 
has a steady flow of vehicles thus avoiding to a large extent “‘peak”’ 
periods of work and periods of underemployment. 


All buses and most transport vehicles are taken off the road when 
they have covered a certain mileage. Frequently the brakes, steering 
gear, tires and other parts involving safety are examined or tested for 
defects. At longer intervals, units are removed from the vehicle for 
reconditioning in repair shops where they are stripped down and 
examined for defects which could develop into breakdowns. 
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Unlike maintenance work in light vehicle garages where units 
which have been removed are returned to the wholesaler, consider- 
able reconditioning work is done in the transport company’s garage, 
or in a repair and machine shop attached to the garage, because of 
cost, size and other factors. As a result, mechanics in heavy vehicle 
garages are often engaged in one branch of maintenance such as 
engine overhaul, wheel alignment or transmission system servicing 
or machining, welding, body-and-fender repair or related work. 


About 70 per cent of the components in diesel engines used to 
power buses and other heavy vehicles are similar to those of gasoline 
engines, the main difference being that diesel engines are not fitted 
with spark plugs or carburetors. Instead, the work offers consider- 
able variety since the heavy vehicle mechanic is concerned with in- 
jection systems comprising pumps which force fuel under high pres- 
sure into each cylinder, or injectors and nozzles which release the oil 
as a fine spray, and with fuel-transfer systems and governors, all of 
which must be serviced and calibrated to extremely high standards 
of accuracy. In addition, these vehicles use air pressure to control 
the brakes which involves compressors and air reservoirs. Other 
auxiliary equipment including air suspension units, gasoline heaters 
and gasoline starting systems all add to the diversity and often result 
in the mechanic specializing in a single branch. 


Preparation and Training: Apprenticeship is the recognized 
route to heavy vehicle repair occupations (page 110) during which 
time the apprentice is employed in a bus or heavy vehicle repair shop 
and attends trade school each year of apprenticeship. As in most 
vehicle repair occupations, the mechanic must purchase a kit of 
handtools. In the first year or two this will amount to about $100; 
often experienced mechanics will have $500 invested in tools. 


Personal Qualities: As can be expected, the main handtools— 
wrenches, screwdrivers and pliers—are of the heavy type and are 
supplemented with power-operated equipment. Unlike those of pas- 
senger cars, many of the units in heavy vehicles are designed for ease 
of removal and, although these units are heavy, repair shops are 
well equipped with hydraulic jacks and other lifting tackle and pow- 
er-operated tools; however, a better than average physique is neces- 
sary. In addition, the mechanic at times works in bent, stooped and 
twisted positions which will call for sustained physical effort. 
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Above: examining a bombardier for 
defects 


Centre: reassembly of a hydraulic 
mechanism used in coal-cutting 
operations 


Below: diesel maintenance de- 
mands versatility 
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Working Conditions: The larger fleet garages and bus repair 
depots are well planned and fully equipped; smaller garages may be 
somewhat congested. In all garages, fumes and odours will be en- 
countered and the work is oily and greasy. Occasionally, mechanics 
are called out to a breakdown on the road and meet adverse weather 
conditions. Shift work, including evenings and nights can be expec- 
ted, particularly for those employed on buses and other public utility 
vehicles. 


Advancement: Opportunities include positions as chief mechan- 
ic, foreman and shop supervisor. It is possible for mechanics in fleet 
garages to move into the planning office as maintenance scheduler 
or the operations office as a dispatcher; extensive experience, leader- 
ship and a strong desire to acquire additional knowledge are im- 
portant factors in advancement. 


Future Outlook: Bus routes are being extended with the growth 
of population and increases in the number of people who commute 
from the suburbs. With the economic advantages of diesel power, 
the number of transport vehicles fitted with these units continues to 
grow, thus creating additional employment opportunities. The 
heavy vehicle mechanic’s skills are also in demand for the mainten- 
ance of trucks in the construction field where considerable expansion 
is indicated, and in agriculture where there is a continued trend to- 
wards more mechanization. All of which points to a good employ- 
ment outlook for some time to come. 


Construction-Equipment Mechanics 


Construction-equipment mechanics must be extremely versatile for, 
in addition to servicing and maintenance duties, they are required 
to have a full understanding of the principles of both motive power 
(gasoline and diesel) and the auxiliary units of mobile and stationary 
earth-moving and material handling machines used in the construc- 
tion industry. These include trucks, bulldozers, draglines, loaders, 
air compressors, drills, portable power plants, concrete mixers and 
similar machinery. 
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Nature of Work: On the construction site, the mechanic’s duties 
are usually limited to routine maintenance such as engine tuning, 
adjustment of fuel-injection system components (or the carburetion 
system of gasoline engines), wheel or track changing, steering and 
brake adjustments and similar running repairs. However on large 
sites, and particularly those which are isolated, major repair depots 
are often set up. An increasing amount of construction equipment 
is now being leased from rental companies and, where this is done, 
the equipment is returned at periodic intervals for overhaul in the 
owner’s repair depots and machine shops. 


In repair shops, the work of the mechanic will include: bench 
fitting such as dismantling and assembling major units, pinfitting, 
valve servicing and overhaul; tuning the engine and related carbure- 
tors, fuel pumps and governors; adjusting or servicing distributors, 
generators, alternators, and starters; and servicing the steering sys- 
tems, brakes and power trains. 


The foregoing duties are very similar to those of the heavy vehicle 
mechanic. However, the construction-equipment mechanic, in addi- 
tion, is required to service, maintain and overhaul: power control 
units and winches and the master and steering heavy-duty clutches; 
transmission systems shifts, torque converters, sprockets and grous- 
ers; drive lines and differentials; and the blades, shovels and other 
material-handling units of construction machinery. 


Preparation and Training: The craft of construction-equip- 
ment mechanic is learned through different patterns in different 
provinces but, in general, preparation and training are similar to 
that of the heavy vehicle mechanic. The larger construction or equip- 
ment rental companies often provide their own training programs 
which, in some provinces, are registered under an apprenticeship 
training scheme. 


Personal Qualities: Maintenance of construction equipment 
requires a robust constitution since the work is strenuous and on 
some construction sites power tools may not be readily available. 
Adverse weather conditions will be encountered on the site and, 
during the summer months which is the period of greatest construc- 
tion activity, considerable overtime is worked. Major repair depots 
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offer a somewhat different set of working conditions; they are usually 
situated near large population areas, are well lighted, hours of work 
are regular and although the work is still strenuous the depots are 
fully equipped with power-operated tools and hoisting devices. 


This type of work should appeal to those who, in addition to being 
versatile, are willing to travel. Living conditions on construction 
camps and working conditions on the site may be rougher than 
those experienced at home but offer an inducement in the form of 
overtime and bonus pay. 


Advancement: There is a good line of promotion to specialist 
occupations for which a higher rate of pay is given and to site fore- 
man, shop supervisor or field service engineer. 


Future Outlook: Based on projected expenditures in the con- 
struction industry over the next decade, employment opportunities 
for mechanics will be excellent and there are indications that, at 
times, demand will exceed the supply. 
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Stationary Engineers 


The main task of stationary engineers is 
to ensure the safe and efficient operation 
of the coal-fired, oil, gas or electrical plant 
and the turbines, pumps, condensers, gen- 
erators and other auxiliaries which provide 
heating, air-conditioning or refrigeration in buildings or are used as 
a source of mechanical or electrical power. In various provinces, 
alternative titles are used: operating engineers (Ontario and Mani- 
toba), steam engineers (Saskatchewan and Alberta), stationary en- 
ginemen (Quebec), engine operators (Nova Scotia) or power engineers 
(currently gaining use in all provinces). 


They are employed in pulp and paper mills, oil refineries, food 
processing plants, electrical generating stations, public buildings and 
institutions (hospitals, schools, etc.) and manufacturing plants which 
will be found in all parts of the country. Others work in the larger 
population centres, chiefly in government and other public build- 
ings, industrial plants, hotels and in apartment blocks. According 
to the 1961 edition of the Census of Canada there are approximately 
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Operation of a modern heating plant offers excellent working conditions 
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30,000 stationary engineers but this figure does not include those 
employed in certain fields such as public utility companies. 


Preventive servicing routines and mechanical repair functions are 
included in the duties of all stationary engineers but will vary accord- 
ing to the type of plant, the nature of the employer’s business and 
the purpose for which the plant is being used. 


Stationary engineers observe gauges, record instrument readings 
and check such factors as fuel consumption, feedwater treatment, 
water supplies and steam pressures. From these data, they ensure 
efficient operation of the plant by adjusting levers, switches, valves 
and various control devices. In addition, the engineers are required 
to detect and locate faults by analyzing the data and by listening to 
the machinery, and to apply periodic maintenance routines. Servic- 
ing includes the supervision of fueling operations (coal, oil, natural 
gas or nuclear power), oiling and greasing of moving parts and re- 
moval of scale with chipping hammers from boiler walls. They reseat 
valves, replace gaskets and make mechanical changes such as in- 
stalling new valves, pipelines, replacement shafts and drive mechan- 
isms. Dismantling and overhaul of major units would probably be 
done under the direction of a chief stationary engineer by electri- 
cians, diesel mechanics and the craftsmen described in METAL WORK- 
ING OCCUPATIONS (see inside front cover) such as machinists, licenced 
boilermakers and licenced welders. 


Considerable overlap will be found between the duties of sta- 
tionary engineers and the millwright (page 44). Stationary engineers 
may have additional duties and be responsible for the maintenance 
or repair of drive shafts, pulleys and other mechanisms which trans- 
fer mechanical energy from the stationary plant to machinery used 
in the manufacturing or industrial processes. 


Where the stationary engine is used for heating, cooking, steriliz- 
ing or laundry services, such as in hospitals, the duties of the en- 
gineer could include the control of water supplies, refrigeration, 
plumbing, sewage disposal and fire alarm systems. In these estab- 
lishments, he may repair or maintain steam traps, water or steam 
pipelines, radiators and associated equipment. This work requires 
a knowledge of the codes and practices related to plumbing, steam- 
fitting, air-conditioning and electrical installations. 


31 


ee 


‘eas JO puv] UO 9q ABW SdIAIOS 
SUIAJI[ENH ‘sjue{d uoTesIasIIjo1 
9}¥1ad0 0} polInbol os[e sadussrT 


UOTICIOSIIJOI IO :AIIep JO 9saayo 
£199}NqQ ‘{S|[IWAMeS SUIPN[SUT spjoy 
oytoeds OJ os[e ‘sjuvjd Jamod 
pure suljeoy yIOq—g_yV 29priIH 
‘sjuvld Sunesy—y opeiy 
:SOIIOZ9}e9 SUIMOT]O] UI 

PONSSI 91V SO}VOIVIID :910N 


(dy 009 1040 
sjuvjd oinssoid-y3ty) 


"* *§IBoA 9014)" °° 
Saponcc7. 


poquryun 

‘(81e9YTIID sse[D 

puodsas Jo Jopyjoy se) 
sea OMI ** 


(‘d-y 007 Joao 
sjuev]d sinssoid-ysiy) 


ee STD OA “OWN es 
ee “SIPOA | a 


‘d‘y 009 03 dn sjueyd 
:(O1BOSYTIID sSse[a 


Ply Jo Japyoy se) 
SID OA OM ae 


Cd"y 002 
J9AO Sjuevld oinssoid 
-MO] ‘40 ‘d"Y ¢/ IOAO 
sjuvjd oinssoid-y3iy) 
-* *sIeok OM)" ** 
oe “SIPOA Ge oe 


*SIO[IOQ S1I1D079 *d'y 
009 “10 (suneoy) 
‘dy oor 03 dn sjueyd 
:(91BdYIWIID sse[D 
YjINO{ JO Joploy se) 
-**sujuoWw gt °°: 


*(QoudTIOdx9 

SYJUOW 99IY}) StUd}SAS dInsSsoId 
-MO[ UO FIOM IO} pombe 
QdUddI] S,UBUIOTIOg AIBVUOTIEIS 


SAUVNAA 


*sjueld [je os1eys 
o4e1 ‘(Cd'y QO9 ISAO 
sjuv]d uo sieoA OM} 

SUIPNISUI BDUSTI 

-9dxo SIv9A XIS JO 
[@10} S9DU9DIT SseID 

puoses Jopjoy se) 

sIveok OM} ** 


SSWTO LSU 


‘d'y 009 07 dn 
sjuvl[d oinssoid-y3siy 
:(d'y QOZ J9A0 S}ueld 

siInssoid-ysry uo 
sivoA OM) SUIPNIS 
-UI polInbol sdUdTI 
-odxo siIvoA INOJ Jo 
[#10] -aDusdTT sseia 
Paly.L Jopjoy se) 

“* *sIeaA OM)" ** 


SSVTO GNOOUS 


‘dy OOT 0} 
dn juejd oinssoid 
-ysIy JO osieyo 
OY¥e} 0} Pomoy[e 
‘(d°y OOT 0} dn 
sjue[d oinssoid-ysry 
JO od1eYyd oye} 0} 
Japloy SMO][e !(JOSIA 
-lodns Jopun 90u9 
-110dx9 SIeak OM} 
IO 9dUdSI'T _Sse[D 
yWnoy Jopjoy se) 
** "Ipoh ouo'** 


SSVWTIO GUYIHL 


(dy cz 
JOAO SjuRld oInssoid 
-MO] ‘40 ‘d*Y ¢Z JOAO 
sjuvjd sinssoid-y3ty) 
"+ *IeaA ouo*** 
oe *SsIPOA 61° oe 


‘d-y 00z 03 dn juryd 
JO o31e Yd 94} 0} 
pomoy]e (UBWIdIY Se) 
-+ *sujuoU gy" °° 
sIvVok QZ*** 


‘dy Q¢ 01 

dn jueryd oinssoid 

-YysIy Jo os1eyo 

94k} 0} POMOT[L 
-**sujuoU 9° °° 
sIeok QI °° 


SSVTIO HLYNOA 


eo ee ee eee eee 


sousrliodxa 
ose WNUWIUIUW 


OIYVLNO 


sousTIodx9 
ose WNWIUIW 


OaddNoO 


ao 6 6) 404-8 


| 


eousriadxa 
ose WNUWIUIW 


AOIMSNOUA MAN 


AONIAOUd 


SHONIAOUd GALOATAS NI SHAANIONA AUVNOILVLS WOd SLNAWAYINOAA ONIONAOIT 


"BOS IO pur] 
uo 9q ABW SOIAIJOS SUTAI[ENO 


*pormnboel sdustiodxe 
jeolueYysoW SIBdA DAY “(SSETD 
yqno, 3d99x9) sadusdl] [[e@ 1O4 


"O}BOYIIIID S,Jooulsugq 

UOT} eIOSIIJOY “o}BOYIWIID 

S URPWOIT ‘d}BOYNIID [eI 
-UIAOIG—polJinbol Osje ssdusorT 


*D}0 ‘UOT VIOSIIJOY ‘URWOITy 
‘sse[D YWI4J—Sdl1030}e9 19410 
[CIOADS UI PONSSI OSTe SOdUdTT 

*SUOTIJEIDOSSY “SU ‘JOId 
‘diysIoquiow JOJ o[qISI[9 sso} 

Jo (AZ0jouysea |, JO soynjiysuy) 
sojenpeis 10} poonpols syuswosinb 
-O1 SDUDTIOdX9 [BOT}OBIg :910N 


*INNUISU 
SSBID PuodeS se 
sieoA Inoj*** 
sieoh 97° °° 


(-d'y OOOT Jo Jueyd) 
sIvoA INOj* °° 


‘d-y OOE JOAO sjuvyd 
uo sIvoX 90Jy}"** 
SIROASC Ga 


*SsIBOA 
901y} 0} oU0*** 


“dy OSZ IOAO 
sjuv]d UO IO0UIZUS Se 


sieak OM} SnTd doys 
ouIyse, UI SIVA 
9014} ‘40 IODUIZUS Se 
>> *sieoA INOJ*** 
ee “sIPOA Ca oe 


(‘dy OSL Jo Jueyd) 
eS SIVOK INO fee 


‘dy CLI 

IOAO S}uR{d UO SIeVOA 

jjey e pue suo": 
ee “SIPOA CG oe 


*(1e94 9UO0 

snjd uolelossy 
‘3uq ‘JOolg diysisq 
-WouU 10) SIBOA OM} 
0} syJUOW gt" ** 


‘dy O¢ JOAo sjueld 
UO IJO0UIZUO Se IBdA 
uo snyjd dIUBYSOUI se 
sIvoA OM} “40 URUWOI 
sieoA Inoj ‘40 ueW 
-o1y se rea 9u0 snjd 
IOOUIZUS Se BOA 
auo ‘40 JOOUISUS SB 

2) ch STR OAMOM amo 

oe “sIPod 07’ oe 


(‘dy o0¢ Jo yueyd) 
“**'SIBOA INOJ* ” ; 


(‘dy ¢l JoAO sjueyd 
SaJBOYIIID sse[D 
yyno- Jo Jopjoy se) 
"<< IBOA CUO” * 
oe *SIPOA aa oe 


‘dy OOI J9A0 
jueld oinssaid-Mo] 40 
‘dy Q[ JOAo sjueyd 
dinssoid-y3sty—(uew 
-o14 IO) Is9UISUS se 
"+ *Ieak ouo* °° 
oe *sIPod 1° ary 


‘dy OOT JO Stoploq 
uo podsudlIodxe 
** + po Ejndys jou’ *: 


(‘dy ¢Z I9A0 
sjuvld oinssoid-ysi1y) 
***"IeoA ouo*** 
ee *sIPOA 61° oe 


Cd'y OOT J9A0 
sjuvjd oinssoid-y3iy) 


Se STO ACOAMN & & 


(dy 007 1940 
sjuevjd oinssoid 


-MO]) SIVOA OMY 

Jo ‘(‘d'y QO] JaA0 

sjur|d o1nssoid-ys1y) 
***IeoA 9u0' °° 
sieok gI°°° 


SSVTIO LSdald 


SSVTID GNOOdUS 


SSWI1O GYIHL 


SSVTO HLYN0d 


aie} ce) a (hese Xe. 6. © Lene) 


sdusTIodx9 
ose WNUWIUIW 


VIAN ONTOS HSILINE 


oe ete ee eee 


tm Chas. ds Se S46) e. 


sdusrIodxa 
VLYAd TV 


a ® .6: <6; (oe (eee) 6) 


eousrtiodxo 
ose WNWIUIW 


NVMAHOLVASVS 


eeceereeeee 


« © 6 a 6 6 86 o 6 eye 


eoustlodxo 
ose WNWwIuUlW 


VEOLINVINN 


AONIAOUd 


Preparation and Training: Provincial regulations require sta- 
tionary engineers to be licenced where the plant exceed certain horse- 
power or pressure ratings. The regulations vary in each province but 
all are based on practical operating experience and written examin- 
ations. The licences range from Fourth Class to First Class (the high- 
est category). 


The usual method of entry has been to obtain employment as a 
helper, stoker, fireman or oiler. During this period, the new entrant 
learns how the stationary equipment is operated, maintained and re- 
paired and the use of a variety of hand and machine tools such as 
chisels, wrenches, hammers, drill presses and lathes. This practical 
training has to be supplemented with part-time study in mathematics 
(areas, volumes, heat calculations), the related subjects of practical 
chemistry, elementary physics, applied electricity and the theory of 
heating, air-conditioning and refrigeration. This will provide suffi- 
cient knowledge and experience to write the examinations required 
for a fourth-class licence. It is then necessary to obtain additional 
experience on more powerful engines before an applicant is allowed 
to write the examinations for third class and higher licences, as will be 
seen in the extracts from several provincial regulations given on page 
32. Full details of the regulations can be obtained from agencies of 
the provincial Departments of Labour (except in Alberta where 
licencing is administered by the Department of Works). 


Increasing use of automatic fuel-handling equipment and control 
devices has reduced the number of entry occupations and is necessi- 
tating a higher educational standard. This, in turn, has affected tradi- 
tional methods of entry and training and it is now the usual practice 
to take pre-employment courses before seeking a job. Page 36 lists 
a number of institutions offering pre-employment training and also 
part-time or correspondence courses for those who wish to upgrade 
their knowledge before applying for higher licences. 
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Personal Qualities: Stationary engineering is indoor work and 
although an average physique is necessary it is not considered very 
strenuous since most up-to-date plants are equipped with built-in 
lifting and hoisting tackle. Most plants operate on a 24-hour basis 
and this necessitates shifts—day, evening, night and week-ends— 
which are rotated. Essential personal qualities are alertness, stability 
and a keen sense of responsibility since carelessly handled plants are a 
hazard to public safety. For this reason, provincial regulations specify 
minimum age requirements for each class of licence, require character - 
references and impose cancellation of licences for misdemeanours. 


Advancement: The usual line of promotion, as vacancies occur 
and as the necessary licences are obtained, is from fourth-class engi- 
neer to positions such as assistant or chief shift engineer. Further 
advancement is possible with succeeding licences to chief operating 
engineer; this is a salaried position where rates range from $6,000 to 
over $8,000 per annum (based on 1964 Civil Service salary schedules). 


Future Outlook: The employment outlook during the 1960’s is 
favourable with a moderate rise indicated in the number of new em- 
ployment opportunities in addition to normal openings which will 
result from retirements or transfers to other fields. Activity in the 
construction industry over the next decade indicates that there will 
be a considerable increase in the number of new buildings employing 
heating, air-conditioning and refrigeration plants; however, modern 
buildings will be equipped with automatic fuel-handling and other 
control devices which will have a limiting effect on the growth of new 
employment opportunities. 
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FULL-TIME AND 
PART-TIME COURSES 


MANITOBA INSTITUTE OF 
TECHNOLOGY, 
Winnipeg, Man. 

a 40-week course 

high school required 


* * * 


SASKATCHEWAN TECHNICAL 
INSTITUTE, 
Saskatoon, Sask. 

a 5-month course 

Grade 10 required 


* * * 


SOUTHERN ALBERTA INSTITUTE 
OF TECHNOLOGY, Calgary, Alta. 

(a) a 90-hour, 4th class licence course 
No entry requirements. 

(b) a 2-year Power Engineering Tech- 
nology course. 

Alberta High School Diploma with 
“*B”’ standing in Maths and Physics 
required 
* * 
VANCOUVER VOCATIONAL 
INSTITUTE, Vancouver, B.C. 

(a) Boiler operator’s course; hourly 
basis of varying length, both full- 
time and part-time available 

(b) 2-year Technical Course 

#) foo 


COLLEGE OF TRADES AND 
TECHNOLOGY, St. John’s, Nfid. 
a short diploma course 
* * * 


CENTRAL TECHNICAL SCHOOL, 
275 Lippincott St., Toronto, Ont. 
short courses for all classes of licence 
* * * 


INSTITUT DE TECHNOLOGIE DE 
VAUDREUIL, 
Céte des Jeunes, Vaudreuil, Que. 
3-year technical course 
* cS * 


80-hour evening courses for each class 
of licence are offered at the following 
schools— 
INSTITUT DE TECHNOLOGIE DE 
MONTREAL, Montreal, Que. 
INSTITUT DE TECHNOLOGIE DE 
QUEBEC, Quebec, Que. 
ECOLE DE METIERS, 
Cap-de-la-Madeleine, Que. 
ECOLE DE METIERS, 
Port-Alfred, Que. 
ECOLE DE METIERS, 
Salaberry-de-Valleyfield, Que. 


CORRESPONDENCE 


COURSES ONLY 
NEW BRUNSWICK 


Department of Vocational Education, 
Fredericton, N.B. 


Unit APRs Fee ee ae 17 lessons 

Unitas ea eee 16 lessons 

UDite3 ee eee eer eee 13 lessons 
* * * 


NOVA SCOTIA 
Correspondence Study Branch, 
Box 1650, Halifax, N.S. 
AtheCliss: ac tees oe 20 lessons 
Grade 7 acceptable 
Grade 9 preferred 


* * * 


ALBERTA 

Correspondence Instruction Branch, 
Southern Alberta Institute of 
Technology, Calgary, Alta. 


Athi ClAGSh roc eae mea 18 lessons 
average education 

STO CLASS OF ok e Mee Cee 30 lessons 
Grade 9 required 

ZAG CLASS a<s/9. coe Cre eer 27 lessons 
Grade 11 required 

[SE Cla8S<.: aot Oe 48 lessons 


Grade 11 required 
* 


QUEBEC 

Service des cours par correspondance, 

9175 rue St-Hubert, Montréal 24, Qué. 
machines fixes—4e classe— 


premicreiparties-4e.ih oe. 10 legons 
seconde partie............10 lecons 
machines fixes—3e classe— 
DLEMICLe Dattic. - +4. 20 legons 
SECONGE Daltile... enna. ae 20 legons 
* * * 
NOLE oh tes oe 


This listing is complete at the time of 
going to press. Many trade and technical 
schools are at present extending their 
facilities and further information can be 
obtained by applying to the school in a 
particular area. 


TRAINING COURSES AVAILABLE IN POWER PLANT ENGINEERING 
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Marine Engineers 


Marine engineers are responsible for the safe, efficient and eco- 
nomical operation and maintenance of the engine-room plant and 
machinery used in ships for the generation and transmission of 
power, for the auxiliary equipment used in lighting, heating, refriger- 
ation and ventilation, the pump systems, steering gear, and machin- 
ery such as hoists and winches. Although, traditionally, marine 
engineers are associated with coal-burning steam boilers, increasing 
use is being made of steam turbines and diesel-fuelled engines, either 
as the main source of power or for the auxiliary equipment and the 
marine engineer should be able to work on both types of engine; of 
the approximately 1,300 Canadian registered ships exceeding 100 
tons gross, about 900 are powered with diesel oil or other internal 
combustion engines. 


The main fields of employment are on the coastal and inland 
waters of the Great Lakes/St. Lawrence Seaway where there are over 
200 ships of Canadian registry exceeding 1,000 tons as well as many 
smaller vessels. Other fields include the Pacific and Atlantic coastal 
regions on freighters, tankers, general cargo carriers, passenger ships 
and ferry boats. Marine engineers are also employed with fishing 
fleets (mainly Newfoundland, Nova Scotia and British Columbia) 
and on tugboats, barges, floating cranes and similar harbour craft. 
Others are employed in shipbuilding or repair yards on supervisory 
duties or on readying vessels for service. 


A relatively large and expanding field is the Canadian Coast Guard 
Service of the federal Department of Transport which operates a 
fleet of over 200 vessels for ice-breaking, northern supply, search and 
rescue. The Department also employs a number of specially qualified 
marine engineers in Ottawa and in regional offices to implement 
safety and other regulations. 


Nature of Work: On board ship, the duties of marine engineers 
and related staff will include the following: regulating the amount of 
water to the boilers, supervising fuelling operations (coal, diesel oil 
or, in the future, keeping watch on instruments which monitor nu- 
clear fuel supplies); lubrication of moving parts; operation of con- 
trols which start, reverse, stop and regulate the speed of the vessel; 
and keeping watch on dials and gauges which record pressures, tem- 
peratures and other indications of the engine’s performance. 
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In addition to operating duties, marine engineers are actively 
engaged in maintenance or mechanical repair functions. They keep 
major breakdowns to a minimum by organizing periodic routine 
examinations of the machinery and mechanical equipment. As far 
as possible, parts showing signs of wear and similar defects are re- 
placed with spares and the defective part repaired in the ship’s work- 
shop. Facilities in the workshop vary with the size and type of ship: 
smaller ships are equipped with handtools and perhaps a drill press 
and a lathe; the largest ships have a well equipped machine shop. 


Major overhaul and certain periodic maintenance routines can 
only be done when the engines are stopped and on vessels plying in- 
land waters it is the normal practice to undertake this work in the 
home port. As a result, marine engineers may be extremely busy 
supervising or undertaking mechanical repairs while the vessel is 
docked: any damage sustained on the voyage must be attended to; 
worn valves and other components are replaced ; main engine bearings 
are examined; diesel engines may be stripped down; drive shafts and 
similar mechanisms are repaired; and the generators, alternators and 
other electrical equipment overhauled. 


Preparation and Training: All marine engineers on ships of 
Canadian registry must be certificated in accordance with regulations 
administered by the federal Department of Transport. Certificates 
are issued for work on steam plants, internal combustion engines 
(usually diesel), or a combination of both. In addition, watchkeeping 
certificates are required on motor-driven fishing vessels above a 
certain rating. 


Young men interested in marine engineering are advised to obtain 
a copy Of REGULATIONS RELATING TO THE EXAMINATIONS OF MARINE 
ENGINEERS which details certificate requirements (available in public 
libraries or can be purchased, price 75c, from the Queen’s Printer, 
Ottawa, or regional bookshops listed on page 2 of this booklet). 


The number of engineers on a ship depends on its tonnage, the type 
of power plant and the class of voyage. On an average steam ship 
(5,000 tons), there would be a chief engineer (with second-class certifi- 
cate), a second engineer and two or three assistant or shift engineers 
with third or fourth-class certificates). 
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Above and centre: the engine room 
of the icebreaker “Sir John A. 
Macdonald 


elow: engineers check exhaust 
temperatures and other engine 
conditions 
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Entry requirements for a career in marine engineering include good 
standing in mathematics and sciences (preferably high school gradua- 
tion). Pre-employment courses are available, or being added to the 
curricula, in the schools at St. John’s (Nfid.) Rimouski (P.Q.), 
Toronto (Ont.) and Sydney (N.S.). Periods of machine shop exper- 
ience or specified time aboard ship are then required as indicated in 
the following summary from the Department of Transport regula- 
tions for a Fourth Class certificate: 


(a) 36 months as apprentice machinist in the repair or manufac- 
ture of internal combustion engines; or 


(b) 36 months as engineer-on-watch on steam ships (10 nominal 
horsepower or over) or motor ships (75 brake h.p. or over); 
or 


(c) 36 months as oiler-on-watch, steam ships (36 horsepower or 
over) or motor vessels (170 b.h.p. or over); or 


(d) 48 months as fireman-on-watch on steam ships (16 horse- 
power or over or 18,000 cubic inches cylinder volume) or 
motor ship with auxiliary boiler (heating surface over 1,000 
square feet). 


In addition, candidates for certificates must complete oral and 
written examinations in subjects listed as Engineering Knowledge— 
General and Engineering Knowledge—Steam (or Engineering Knowl- 
edge—Motor). 


Apprenticeship training schemes for machinists are administered 
in most provinces by the Departments of Labour. During this time 
the apprentice must obtain employment in a shipyard or engine re- 
pair depot and is also required to attend trade schools during each 
year of apprenticeship where he will be taught shop mathematics, 
drafting, science and the use of precision measuring tools. 


Further progress depends to a great extent on the efforts made to 
continue studies; correspondence courses are available while aboard 
ship or “‘part-year’’ (from early January to the opening of naviga- 
tion) and “‘full-year’’ (classes held throughout the year) may be 
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pursued. The following institutions currently offer courses in marine 
engineering: 


College of Trades and Montreal Technical Institute, 
Technology, 200 Sherbrooke St. W., 
Marine Engineering Section, Montreal, Quebec. 


St. John’s, Newfoundland. 
Provincial Institute of Trades, 


College of Fisheries, 37 Dartnell St., 

Navigation and Engineering Toronto, Ontario. 

Section, 

St. John’s, Newfoundland. Vocational Training Institute, 
Marine Engineering Section, 

Institute of Technology, Department of Education, 

Marine Engineering School, Vancouver, British Columbia. 


Halifax, Nova Scotia. 
Training College for Canadian 


Marine School, Coast Guard, Sydney, Nova 
Department of Education, Scotia. 
Rimouski, Quebec. Scheduled to open 1965. 


It is extremely important that young men contemplating careers in 
marine engineering select the proper courses of study and, later, are 
guided in their machine-shop training and sea-going experience. The 
recommended preliminary step would be an interview with the 
school guidance counsellor (this, of course, applies to all occupations 
described in this booklet). Visits to ships and, if at all possible, a sea- 
going voyage should be made. Qualified marine engineers in govern- 
ment service offer to provide advice on career planning and serious 
applicants can obtain further information by writing to: The Chair- 
man, Board of Steamship Inspection, Department of Transport, 
Ottawa, Ontario. 


Working Conditions: vary with the age of the vessel, the type of 
power plant and the class of trade carried but on all ships working 
and living quarters are of limited size. Junior engineers must be pre- 
pared for strenuous work while aboard ship and will have to become 
accustomed to a great deal of noise, heat and fumes on the few re- 
maining coal-burning vessels; in modern ships powered with diesel 
engines these conditions are somewhat reduced. 
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When the junior engineer has acquired sufficient experience he will 
be placed on “‘watch’’ (on duty) and to make a success of the job 
needs reliability, alertness and common sense under ordinary condi- 
tions plus the ability to cope with any emergencies which may arise; 
in turn, an engineer has the personal satisfaction of keeping powerful 
machinery at maximum efficiency through his own skilled efforts. 


During the shipping season, which on Canadian waters is from 
nine to ten months depending on weather and ice conditions, the 
usual practice is to divide the day into six, 4-hour watches, seven 
days a week. The engine room and deck staff normally stand watch 
for four hours and then have eight hours off giving an average work 
week of 56 hours. There are regular shore leaves but prolonged 
absences from home base can be expected. 


Advancement: This depends on the determination to obtain the 
required certificates and progress can be fairly rapid to second engi- 
neer. Promotion to chief engineer may be more difficult since open- 
ings depend on the shipping company and the number and size of 
vessels they operate, and on general conditions in the industry; 
however, some chief engineers have reached their position by their 
thirties. 


For those who decide to take up employment on land there are 
managerial and administrative positions in marine inspection serv- 
ices, federal government, shipbuilding and repair yards, and with 
insurance companies. Related occupations in stationary engineering, 
diesel-engine servicing, machining and similar fields are other possi- 
bilities. 


Future Outlook: Marine engineering is not a large field of em- 
ployment (there are approximately 3,500 active certificated engineers) 
and has shown relatively little increase over the past ten years. How- 
ever, the supply of qualified engineers has rarely been sufficient to 
meet the demand and, in government service, a shortage of engineers 
in the Coast Guard Service is anticipated until a sufficient number of 
cadets graduate from the Coast Guard institution to be established 
at Sydney, Nova Scotia. 
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INDUSTRIAL REPAIR OCCUPATIONS 


As previously mentioned, many mechanics and repairmen are 
employed in manufacturing, industrial and similar establishments or 
in the railroad, marine and other branches of the transportation 
field. Related occupations such as machinists, sheet-metal workers, 
blacksmiths, welders and other maintenance craftsmen are described 
in another booklet in this series—METAL WORKING OCCUPATIONS. 


Many industrial repairmen are specialists, either in one branch of 
mechanical repair or on one type of machine only, particularly in 
larger companies where the volume of work is sufficient to permit 
division of the general repairman’s duties. For example, in the pulp- 
and-paper industry there is a “‘knife setter’? who dismantles and re- 
pairs machines which reduce logs into wooden chips; a “‘car knocker”’ 
(railroad industry) repairs metal tank cars used to transport bulk 
petroleum products, and there is a “‘napper grinder’’ (textile industry) 
who sharpens the wire teeth of a cotton carding machine. These 
specialists, and many of the others, have been selected for their 
mechanical ability from other jobs within a manufacturing plant, 
and are trained for a particular job by their employer. 


Of the several hundred mechanical repair occupations, a number 
have been selected for description which will be found in several 
different industries or where the skills, as a general rule, can be 
transferred from one field of work to another. 


Although all mechanical repairmen require an interest and ability 
in mechanics together with skills in the use of hand or machine tools, 
a few of those in manufacturing or similar companies are employed 
under a somewhat different set of working conditions than repair- 
men in trade and business occupations. Several of the occupations 
about to be described may appeal to those who prefer to work as 
part of a team in a fixed place of employment and may be interested 
in such features associated with a large organization as holidays with 
pay, pension schemes and recreational facilities. In contrast, repair- 
men in trade and business occupations often work alone (or with a 
single helper), must make many decisions, and their work usually in- 
volves considerable travel; they do, however, have more opportuni- 
ties to become self-employed by opening their own businesses. 
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Millwright (Industrial Mechanics) 


The term “millwright’’, originally used 
to describe craftsmen who designed: and 
set up machinery in such places as the 
sawmill and the grist mill, soon became 
identified with workers who, in addition to 
installing machinery, were responsible for its repair and mainten- 
ance. Their duties often included maintenance of power machinery 
(perhaps a steam engine or a water wheel) and the structure housing 
the plant. 


Although the present-day millwright has retained some of these 
functions, with the increasing complexity of modern machinery and 
industrial processes there is a division of duties: the millwright now 
tends to concentrate on the erection or relocation of machinery; 
overhaul or maintenance functions have become the work of in- 
dustrial mechanics. For ease of understanding, millwrights and 
industrial repairmen are treated separately in later paragraphs but 
it must be emphasized that, depending on the type of plant and the 
employer’s policy, there is considerable overlap between their duties. 


The principal fields of employment for both millwrights and in- 
dustrial mechanics are in establishments using production machinery 
and which have sufficient development and maintenance work to 
provide employment of a permanent nature. These include primary 
iron and steel plants, machinery manufacturing concerns and auto- 
mobile factories, which are concentrated in Eastern Canada. A 
considerable number are also employed across the country in saw- 
mills and related wood products factories, chemical plants, building 
or heavy engineering construction firms and in most of the smaller 
manufacturing plants. 


Nature of Work: Millwrights are skilled craftsmen who move 
and install heavy industrial machinery and related equipment. In a 
typical moving job, the first task is to prepare a foundation at the 
new site. Concrete may have to be poured into wooden forms or 
the foundations may be of wood, metal or other materials depending 
on the type of machine, its weight and function. At the same time, 
if existing machinery is being moved, securing bolts must be released 
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and component parts dismantled. This requires skills in the use of 
wrenches, hammers, screwdrivers and similar handtools and, in 
addition, the millwright must be able to prepare notes, sketches or 
drawings for use when the machine is reassembled. 


The machinery is then moved by overhead crane, block-and-tackle 
or similar equipment or transported with dollies, rollers, slings or 
by truck to the new site. Here the machine is carefully lowered onto 
the prepared foundation, the alignment is checked with spirit levels, 
plumb lines or optical devices such as the surveyor’s transit and level 
(trigonometry is needed to calculate adjustments from readings on 
these devices), adjustments are made as necessary and, finally, the 
machine is secured to bolts or similar fasteners embedded in the 
foundation. 


Those parts of the machine which were dismantled for ease of 
transport are then reinstalled from notes or drawings made by the 
millwright, or from manufacturer’s drawings if available, and such 
features as bearings are fitted, shafts installed and aligned, belts 
spliced and connected, and motors attached. Additionally, any parts 
found to be below standard during dismantling operations are re- 
placed from stock or may be repaired by the millwright. 


In moving heavy machinery, the millwright uses considerable 
ingenuity to plan the method and sequence of operations and must 
select lifting and other tackle. The ability to proceed independently 
without direct supervision or instruction is required and, at all 
times, safety codes and practices must be understood and observed. 
To reinstall those parts which were dismantled and to put the 
machine into operating condition requires the ability to use hand- 
tools and micrometers, verniers, dial indicators or similar measuring 
devices, a thorough understanding of the machine, its function and 
method of operation. 


All the foregoing work may be done by the millwright on the 
payroll of the industrial plant, assisted by a few labourers, or the 
millwright may be in a supervisory capacity over a team of crafts- 
men: alternatively, when new machinery is purchased, installation 
may be done by a team of engineers or technicians, millwrights, 
fitters, electricians and other workers sent to the plant by the ma- 
chinery manufacturer. 
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As previously mentioned, millwrights may have other duties in 
addition to relocating machinery; they may repair or maintain con- 
veyors, pumps, cranes, hoists and similar industrial equipment; oil 
and grease machinery; repair belts and shafting; or may form part 
of a team undertaking preventive maintenance routines to keep a 
production line operating. From this it will be seen that the mill- 
wright must be versatile, skilled in drafting, and requires a knowledge 
of machining, fitting practices, pipefitting and electrical work or, at 
least, must have sufficient knowledge of building codes, safety regula- 
tions and job requirements to supervise workers in these trades. 


Industrial machinery mechanics are responsible for servicing, repair 
and overhaul of machinery and mechanical equipment used in manu- 
facturing and similar plants; they are known by many other titles 
including maintenance machinists, machine repairmen or mainte- 
nance mechanics and, as previously indicated, repair and overhaul 
work may be included in the duties of millwrights. 


The nature of work undertaken by mechanics shows considerable 
variation and depends largely on the types of machine used in a 
particular plant. In an automotive plant, for example, “heavy” 
machines such as stamping presses, drop hammers, multiple drills, 
millers and automatic lathes are used which, in addition to demand- 
ing high standards of workmanship and mechanical ability, also 
require a knowledge of hydraulic, pneumatic and electrical principles; 
in a box-making factory, there are machines to cut, fold, staple and 
label boxes in a continuous operation which rely on complicated 
geometrical mechanisms; and the intricate knitting and weaving 
machines used in textile factories must be serviced to limits of ac- 
curacy measured in thousandths of an inch. In other plants, of 
course, the machinery may be relatively simple and here millwright- 
ing is usually combined with machinery repair work. 


All mechanics are engaged in preventive maintenance routines, 
emergency repair services and major overhaul. To keep machinery 
operating and thus avoid costly stoppages, the industrial mechanic 
normally follows a routine maintenance schedule supplied either by 
the machinery manufacturer or, as is more usual, developed in the 
repair shop. 
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Periodically, the machinery is lubricated and examined for exces- 
sive wear and signs of other defects which could lead to serious break- 
downs. Less frequently, some dismantling is done to allow a more 
thorough examination of the components or so that they may be 
changed. The mechanic also records routine servicing and other 
information for use should a breakdown occur. 


Although the foregoing routines are designed to keep breakdowns 
to a minimum, abnormal conditions such as incorrect operation, 
excessive strain and metal fatigue result in stoppages. The mechanic 
is then required to use considerable ingenuity to diagnose the fault 
and to get the machine back into production. Relying heavily on 
mechanical ability plus practical experience, the mechanic makes ad- 
justments, repairs defects or installs replacement parts. Dismantling 
of the machine may be required and a thorough knowledge of its 
principles of operation, skills with handtools—wrenches, screw- 
drivers, hammers and specially designed tools—together with the 
ability to use micrometers, dial indicators, sine bars and gauges are 
necessary. Other skills such as welding and brazing may also be re- 
quired. At major overhaul periods, the machine is usually completely 
dismantled, parts are examined for defects, repairs undertaken or 
replacements made as necessary. 


As far as is practical, a stock of replacement parts is maintained in 
the repair shop and the mechanic is responsible for ordering parts 
from manufacturer’s catalogues. When parts are not available, they 
may be made by machinists or other craftsmen using engineering 
drawings or sketches prepared by the mechanic: alternatively, parts 
may be made by the mechanic using skills and techniques normally 
associated with the craft of machinists (machinists are described in 
METAL WORKING OCCUPATIONS in this series—see inside front cover). 


Preparation and Training: Apprenticeship is one of the recog- 
nized routes to millwright and industrial repair occupations (page 
110). Preparatory courses of two years, full-time instruction are 
available in a number of technical institutes. Others may have served 
an apprenticeship as a machinist before going on to repair work, 
have been trained by an employer to take care of the requirements in 
a particular plant, or picked up their skills while working as a helper. 
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Personal Qualities: In addition to mechanical ability and those 
already described, good eyesight, a keen sense of responsibility and 
the ability to improvise are necessary; millwrights and some indus- 
trial mechanics require above-average strength since, at times, the 
work demands heavy physical exertion. 


Working Conditions: Depending on the type and age of the 
plant, conditions vary but most jobs are oily or greasy and exposure 
to such hazards as falls from ladders, contact with high-speed ma- 
chinery, or those associated with dismantling or moving large and 
heavy objects will be encountered. These hazards, however, are 
considerably minimized by strictly enforced safety regulations which 
often include the wearing of special headgear, steel-capped boots 
and similar items. In the smaller plants, industrial mechanics (or 
millwright) may be in sole charge of plant maintenance and will 
control a group of labourers; in large plants, they work in a group 
of craftsmen which may number over a hundred. 


Advancement: Positions are available, for those who demon- 
strate ability and leadership, to foreman or maintenance‘supervisor; 
other supervisory positions include those concerned with planning 
and layout of machinery. 


Future Outlook: Employment prospects are good for those who 
are highly skilled; a moderate rise in employment opportunities, in 
addition to normal openings which arise from retirement or move- 
ment to other fields of work, is indicated over the next decade. This 
is based on the continued introduction of machines and mechanized 
processes or the substitution of machines for hand labour. It should 
be noted, however, that newer machines incorporate electrical and 
electronic systems, hydraulic, pneumatic and similar controls, and 
are manufactured to extremely high standards of accuracy; in 
consequence, workers of average ability may find their employment 
prospects limited. 
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Gasfitters 


At the present time, about 15 per cent 

of the energy used across the nation for 

Ss heating and similar services Im com- 

mercial, industmial and domestic estab- 

lishments, and for such purposes as 

electrical power generation or blast-furmace operations, is obtaimed 
from gas-burning installations (chiefly natural gas). 


Commercial and industrial gas-burming systems are installed and 
maintained by licenced general gasfitters who are employed by gas 
utility and private companies; this work ts similar in many respects 
to that of construction plumbers and pipefitiers and, im fact, may be 
an extension of these trades. Pipefitters and other construction 
workers such as electricians (who install heating system motors, 
wiring, controls and other electrical components), sheet-metal 
workers (who are concerned with ducting and venting) and design 
or technical staff are described in the booklet CAREERS IN CONSTRUC- 
TION in this series (see inside front cover). 


Domestic systems for home heating or other services may be 
installed and later, maintained by the same general gasfitter; al- 
ternatively, gas utility companies and, also, home-heating and 
plumbing contractors may employ maintenance and repair personnel 
who are licenced to work on domestic systems only. 


Nature of Work: Typical of the domestic gasfitter’s work 1s the 
installation in a home under construction of the piping system re- 
quired for such household appliances as the heating furmace, an 
automatic water heater, a cooking range and perhaps a gas refriger- 
ator. 


The gasfitter measures and marks out the location of holes through 
which pipes will pass and where outlets must be provided for the 
gas appliances to be later installed. Before the walls and floor are 
covered with masonry or wood, the gasfitter (or a helper) attaches 
metal supports on which are installed main and branch pipelines to 
carry the gas to various outlet points. These pipes, which are later 
to be covered, are pressurized and rigorously tested for leaks. 


At a later stage in the building program, various gas appliances 
are installed and connected to the waiting pipes at the outlet points. 
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employees. Pre-employment courses in gasfitting techniques and 
practices are available in vocational or trade schools and a few 
institutes of technology. 


On completion of apprenticeship or any other form of training, it is 
necessary to obtain licences (or a certificate, depending on the prov- 
ince) before the trade can be practised. As will be seen from the sum- 
mary of provincial regulations given on page 53, either a Board of 
Examiners or a Chief Inspector must be satisfied that the training 
program has been adequate and examinations, often based on safety 
codes and practices, must be completed. The various Acts covering 
licencing requirements are administered by provincial Departments 
of Labour (except in the province of Quebec where the authority is 
the Department of Natural Resources and British Columbia— 
Department of Public Works) from whom detailed information can 
be obtained by serious applicants. 


Working Conditions: On the construction site, the gasfitter may 
work alone except for an apprentice or may be one of a large group 
of workers. Here, the gasfitter can expect to encounter adverse 
weather conditions and the work may be dirty. Maintenance of 
home equipment presents a different set of conditions; the gasfitter 
may work on a heating system located in a basement, where lighting 
conditions are poor, or repair a cooking stove in the kitchen. 


Personal Qualities: In addition to mechanical ability, a keen 
sense of responsibility is most important; gas is safe when correctly 
handled but careless work or inattention to detail could have serious 
consequences. Gasfitters, particularly those working around homes, 
have a minimum of supervision and must be reliable; the ability to 
meet people and cleanliness, both in work habits and in person, 
are also necessary. 


Advancement: A good line of promotion is available for the 
licenced gasfitter who is highly skilled and has the ability to assume 
responsibility as a foreman, an inspector or in similar supervisory 
positions. 


Future Outlook: Prospects for continuing employment are good. 
Over the next decade, considerable activity has been forecast for the 
construction industry and this is expected to give rise to a number of 
new employment opportunities for gasfitters. 
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Refrigeration and Air-Conditioning 
Mechanics 


Refrigeration, heating and air-condition- 
ing systems in domestic, commercial and 
industrial establishments are installed and 
maintained by a group of highly skilled 
craftsmen who are known under the col- 
lective title of refrigeration and air-conditioning mechanics. 


The main fields of employment are in the larger population centres 
with construction contractors, equipment manufacturers or dealers, 
and in a number of shops which specialize in repair and maintenance 
services only. Refrigeration and air-conditioning mechanics are also 
on the payroll of commercial and industrial establishments large 
enough to employ their own maintenance staff and in the marine, 
road and railway branches of the transportation industry. 


The scope of activities in these fields is so varied that there is 
considerable specialization among the workers. Home-heating 
systems (these can be considered as winter air-conditioning systems), 
which often incorporate humidifiers or cooling units, may be main- 
tained by the home-heating (domestic) servicemen described on 
page 82. Commercial installations such as are used for beverage 
coolers or display cases for meat, dairy products, fruit and so on 
are equipped with sealed units designed in such a way that they are 
interchangeable and can be maintained by appliance servicemen 


(page 78). 


It is in the installation and maintenance of commercial or in- 
dustrial systems where most of the opportunities exist for qualified 
refrigeration and air-conditioning mechanics. Refrigeration plants 
are used in dairies, meat-packing houses, curling rinks, warehouses 
and similar establishments (it should be noted that refrigerating 
plants above a certain capacity can only be operated by licenced 
personnel—see the section dealing with stationary engineers for 
further details). Air-conditioning systems are used to wash, temper- 
ature control, clean and humidify such industrial plants as instru- 
ment-making laboratories, or to maintain suitable temperatures in 
theatres or other large buildings where people congregate. Both 
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refrigeration and air-conditioning systems have features in common 
and the work may be considered as a single activity ; however, certain 
employers specialize in one of the two phases and, for ease of under- 
standing, the work is described separately in the following para- 
graphs. 


Nature of Work: Refrigeration mechanics are in work similar to 
that of gasfitters (described in preceding paragraphs), plumbers or 
pipefitters. From engineering drawings and other instructions, the 
mechanics install pipelines, usually of copper or stainless steel, 
through which the refrigerant will pass, and make threaded, soldered 
or brazed joints; regulators, pressure control valves and similar 
components are also mounted in the lines. Pumps, compressors, 
condensers and other refrigerating units are secured to prepared 
foundations and are then connected to the pipelines. Electrical 
motors, switches, sensing units and other electrical components are 
installed and connections are made to electrical power sources. 
Finally, the installation is completed by connecting gauges, indi- 
cators and recording devices (where the indicating and recording 
system is complicated, an instrument mechanic may be involved). 


After completing the installation, the mechanic tests piping joints 
for leaks and adjusts various components, the system is charged 
with refrigerant and final adjustments are made to ensure the most 
efficient performance. 


Air-conditioning mechanics work on two general types of equip- 
ment: “‘packaged’’ units and remote installations. Packaged units, as 
the name implies, are self-contained within a single cabinet and come 
in various sizes from small units used to cool a room to the large 
size in restaurants, stores and so on. Remote installations have simi- 
lar components but these are usually much larger, are placed outside 
the space to be cooled and air ducts lead to the conditioned space. 


Installation work is similar to that for refrigerating plants in that 
components are installed in accordance with engineering drawings; 
however, sheet-metal ducting is used and the mechanic requires a 
knowledge of ducting systems such as setting air registers, vents, 
dampers, grills, diffusers and special air-balancing or mixing units. 
This is in addition to the knowledge required of air-conditioning 
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components including electronic air cleaners, humidifiers, filter 
banks, odour absorbers and the automatic controllers which range 
from simple on-off switches to complex systems incorporating 
electrical, pneumatic and combined sensing elements together with 
their corresponding actuating devices. 


Maintenance procedures on both refrigeration and air-condition- 
ing systems are similar and include periodic lubrication, replenish- 
ment of refrigerant, leakage tests, replacement of filters, adjustment 
of valves and other components and examinations to locate defects 
before they develop into serious trouble. 


Should a breakdown occur, the refrigeration and air-conditioning 
mechanic must diagnose the cause and makes tests with such in- 
struments as thermometers, commercial leakage testers, hygrometers, 
flow meters, pressure gauges, voltmeters, vacuum pumps and electri- 
cal test equipment. 


Although refrigeration and air-conditioning mechanics specialize 
in certain phases of work, there are requirements all must possess. 
These include skills with handtools together with the ability to use 
soldering and brazing torches, power tools and the test equipment 
already given. In addition, a knowledge of pipefitting practices, 
sheet-metal work and building codes is necessary. 


Analytical ability based on the principles of refrigeration and air- 
conditioning is demanded together with training in mathematics 
(areas, volumes, velocity, power transfer, temperature and fluid-flow 
calculations are important) and sciences (hydraulics, pneumatics, 
electricity and chemistry of gases). 


Preparation and Training: Apprenticeship is the minimum 
training requirement for refrigeration and air-conditioning occupa- 
tions (page 110). It should be noted, however, that air-condition- 
ing plants for commercial and industrial uses are becoming increas- 
ingly complex and persons with advancement in mind should 
investigate the training courses offered in institutes of technology; 
details of this type of training are given in the booklet, TECHNICIANS 
IN SCIENCE AND ENGINEERING, in this series. 
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Working Conditions: Generalizations only can be given owing 
to the wide variety of jobs the mechanic will encounter. Basically, 
conditions are similar to those of gasfitters which have already been 
outlined; all mechanics must be prepared to get their hands dirty 
and, at times, heavy physical effort may be required. A keen sense of 
responsiblity is necessary and great attention must be paid to detail. 


Advancement: In repair and installation work, positions such as 
foreman or supervisor are available. Other areas for those who have 
taken additional training include lay-out or drafting, estimating, 
cost analysis and correcting technical difficulties; ownership of a 
private business is another possibility. - 


Future Outlook: Employment opportunities over the next decade 
appear excellent for those with above-average skills and knowledge 
of refrigerating and air-conditioning principles. Almost 80 per cent 
of the food now consumed across the nation relies on refrigeration 
for processing, storage, transportation and retailing to the consumer; 
these installations require periodic maintenance or replacement as 
they become outdated. A few of the many industries which now 
consider air-conditioning a necessity include textile manufacturers, 
printing plants, photographic material suppliers, instrument manu- 
facturing and repair companies and candy makers—and the list 
continues to grow. 
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Instrument Repairmen 


A wide variety of instruments are used 
to measure speed, weight, flow, specific 
gravity, temperature, density and other 
phenomena for the control or perhaps 
“automation” of various industrial pro- 
cesses. These instruments incorporate mechanical, hydraulic, pneu- 
matic, electrical or electronic principles and, as will be realized, 
provide a field of work for maintenance and repair personnel in 
jobs requiring mechanical ability and manual dexterity—skills with 
the hands—although a knowledge of related sciences 1s necessary. 
However, the reader who is interested in the application of the 
principles of instrumentation, as distinct from mechanical repair 
work, is referred to TECHNICIANS IN SCIENCE AND ENGINEERING in 
this series which describes careers requiring post-high school 
education and training. 


Employment will be found in most industrial and scientific estab- 
lishments, in addition to plants which either make instruments or 
provide repair and overhaul services; these plants are usually located 
in major population centres. A partial list of employers would 
include petroleum refineries, pulp and paper mills, electrical or gas 
utility companies, the automotive industry, chemical plants, aircraft 
repair depots, the Armed Forces and in government service. 


Instrument repairmen is the term applied to workers in routine 
functions where the fundamentals can be learned by experience and, 
once they are learned, can be repeated without going into a theoreti- 
cal analysis for each job. There are many other occupational titles 
including instrument mechanic, meter repairman, instrument service- 
man and instrument technician; the latter is advocated for use by 
such organizations as the Instrument Society of America. Even 
within this group there is considerable specialization usually de- 
pending on the nature of industry in which the repairman is engaged: 
some may specialize on capsule-operated instruments (aircraft 
altimeters or barometric equipment), on civil engineering equip- 
ment (theodolites, levels and photogrammetric instruments) or on 
time-keeping instruments only. 
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Nature of Work: In general, instrument repairmen work in two 
main areas: (1) as part of the team which installs instrumentation 
systems or modify and “‘trouble-shoot”’ those already existing and 
(2) on the bench where they overhaul instruments and related equip- 
ment. 


Installation and modification of instrument systems is the work of 
engineers, technicians (these may be trained in mechanical, electrical 
and electronic, chemical or other technologies) and specialist 
craftsmen. The instrument repairman, under direction, will be in- 
volved in any of the following functions: mounting instruments and 
making connections to hydraulic, pneumatic and electrical trans- 
mission lines; checking for liquid or air leaks in pipelines and 
electrical circuits for continuity; calibrating the system; and making 
adjustments to ensure correct operation of the completed installation. 


Trouble-shooting is undertaken by repairmen in accordance with 
established procedures and consists of visually inspecting compon- 
ents, pipelines and connections for defects and using test equipment 
such as vacuum and pressure gauges, speed counters, voltmeters, 
ammeters and potentiometers to locate trouble. 


It is in the overhaul of instruments on the bench where the re- 
pairman’s skills are in the greatest demand. Here the instruments 
are cleaned, dismantled, tested, adjusted and calibrated as detailed 
in maintenance manuals normally provided by the instrument 
manufacturer. 


Personal Qualities: The repair of industrial instruments re- 
quires the ability to use small handtools such as tweezers, eyeloops 
and jeweller’s screwdrivers together with machine tools including 
grinders, polishers, drills and the watchmaker’s lathe. Essential 
personal qualities include steady hands and a keen sense of touch 
plus the ability to concentrate for long periods of time on minute 
work. General health and eyesight (either normal or corrected) must 
be good but there are no required physical standards since the work 
is not considered strenuous. 
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Working Conditions: In industrial plants, the repairman will 
meet existing conditions of heat, fumes and noise but the instrument 
department is often away from the main plant, is clean and usually 
air-conditioned. 


Preparation and Training: Entry into instrument repair oc- 
cupations at the present time shows considerable variation. In several 
provinces, apprenticeship training programs are available (page 110). 
Other repairmen have moved from training in such crafts as watch- 
making while a few have picked up their skills during employment 
as helpers. Preparatory courses in algebra, trigonometry, physics, 
chemistry, machine-shop practices and blueprint reading increase 
the chances of obtaining an apprenticeship. It should be noted that 
the field of instrumentation is becoming increasingly complex and 
those with advancement in mind should make every effort to obtain 
a recognized apprenticeship or might consider the training offered 
through courses in institutes of technology. 


Advancement: As with most industrial occupations, advance- 
ment depends on the efforts made to keep up with the latest technical 
changes, both in instrumentation and in the processes carried out 
in the place of employment. Positions as foreman or inspector are 
available and further training could lead to more highly paid 
careers in drafting, mocking up new installations, lay-out work, in- 
vestigating technical faults, or obtaining and interpreting scientific 
or technical data. 


Future Outlook: Employment opportunities will depend on the 
rate of introduction of automation; when a number of instrumenta- 
tion systems are brought together under a master control, this is 
automation. When the automated factory arrives, the number of 
personnel in instrumentation servicing and maintenance will increase 
and a good future is indicated over the next decade for well-trained 
repairmen; currently the use of instrumentation is increasing and 
there are some shortages from time to time for highly skilled workers. 
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Elevator Mechanics 


The increasing numbers of high-rise 
buildings which have been constructed in 
the post-war years for industrial, com- 
ere TF mercial and residential use have created a 

corresponding increase in the demand for 
a variety of conveniences and adequate facilities. Of these, the 
equipment used for vertical transport (passenger or freight elevators 


and dumb-waiters), inclined lifts (escalators), chair lifts and ski tows, 
provides a field of employment for elevator mechanics. 


Elevator mechanics are employed mainly by equipment manu- 
facturers who, in addition to installation services, also provide main- 
tenance, overhaul, and emergency services on a contract basis. 
Others are employed by local contractors specializing in maintenance, 
are on the payroll of business establishments and government 
agencies as repairmen, or are with provincial government depart- 
ments as inspectors to enforce safety and other regulations. 


Nature of Work: Assembly and the installation of transport 
systems in a building is the work of a crew of construction mechanics 
or elevator constructors. On arrival at the building site their first job 
is to install the guide rails in the elevator shaft on which the passenger 
or freight car and its counterweight will travel. At the same time, 
others in the crew install the motor generators and associated driving 
and braking mechanisms, either in the penthouse at the top of the 
elevator shaft (this may be several hundred feet above street level) 
or in a confined machine room adjacent to the bottom of the shaft. 


The car and its counterweight are fitted on roller guides to guide 
rails and the hoisting cables are attached to the top of the car, over 
the driving mechanism, to the counterweight. After these major 
components have been installed, many other items including electri- 
cal motors, relays, safety and limit switches, signalling systems, door- 
operating mechanisms and the electrical wiring are added. 


When the installation has been completed, final adjustments are 
made to the cables and to various components thus ensuring safe 
and efficient operation; for example, relays are synchronized for 
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Photos: OTIS ELEVATOR CO. 
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Periodically, adjusters examine or Complex electrical installations 
test the braking coils govern the operation of an elevator 


smooth operation, braking mechanisms adjusted to ensure positive 
and gentle stops, and such features as load-weighing switches are 
tested for correct functioning under varying loads. Owing to the 
nature of these adjustments—often the equipment has a high 
electrical and electronic content—this may be done by a specialist 
adjuster who also makes periodic visits to buildings where elevators 
are already in operation. 


Finally, the installation is examined and tested for compliance 
with the Elevator Safety Code; this is the work of government 
inspectors who, in many provinces, also make annual safety checks. 


Servicing and maintenance of transport systems already in 
operation depends on the policy of the building owner. Maintenance 
of simple systems, at present, is undertaken by general electricians 
or mechanics, the building supervisor and by others. However, the 
complex electrical and mechanical assemblies which comprise a 
modern elevator system demand the services of personnel with a 
thorough understanding of the specialized equipment and its in- 
terrelated operation. It is therefore the usual practice for a main- 
tenance contract to be made between the owner of the building and 
the manufacturer who originally installed the system. 


Contract maintenance is the work of examiners in an assigned area 
and who are selected for their electro-mechanical knowledge and 
other factors including personal appearance, manner and the ability 
to maintain good customer relations. 


At frequent intervals—weekly, monthly and so on—the examiner 
will clean and lubricate moving parts, examine, test, adjust and re- 
place various components in accordance with procedures detailed 
in the manufacturer’s maintenance manuals. Typical jobs to ensure 
safe and efficient operation include the following: the many switches 
and relays which control doors, signal lights and operating systems 
are examined for correct operation; the floor selector controlling 
the automatic operation of the elevator is tested for correct function- 
ing; electronic door selectors are adjusted for sensitivity; such 
features as braking coils, the bearings of each driving machine and 
the operating cables are examined for excessive wear. 
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The work of an examiner is usually limited to lubrication, adjust- 
ments and minor repairs; specialized personnel such as adjusters 
undertake the more complex types of setting and adjustment. Should 
a major defect be found by the examiner (or an emergency call 
made by the owner) it is the usual practice for these to be handled 
by service repair crews assigned by a service superintendent. 


Installation and repair jobs require skills in the use of wrenches, 
screwdrivers, pliers, drills and similar handtools and rulers, micro- 
meters, verniers, ohmmeters, voltmeters and other measuring 
devices. The mechanics must also understand the techniques of 
soldering, welding (in some provinces welders must be approved), 
pipefitting and steel fabrication. Additionally, such personnel as 
adjusters use complex electronic test equipment; for example, a 
cathode-ray oscilloscope is required to synchronize relays and as- 
sociated circuits. 


Personal Qualities: Mechanical interest and ability are import- 
ant as is a sound knowledge of electricity and electronics, hydraulics 
and pneumatics together with the ability to read and understand 
mechanical drawings and electrical wiring diagrams. It should be 
noted that elevator mechanics, particularly testers and adjusters, 
require a deeper knowledge of electricity than most of the other 
repairmen described in this booklet. 


Working Conditions: On a building site the construction 
mechanic is exposed to extremes of weather and there is much bend- 
ing, climbing and lifting, all of which demand a sound physical 
condition; working at heights on a new structure also requires a 
good sense of balance. There is considerable movement from one 
construction site to the next—it takes about 12 to 14 weeks to install 
an average elevator—after which the mechanics go on to the next job. 


Repairmen and examiners are employed in completed buildings, 
are protected from the elements and their jobs are less strenuous than 
that of the construction group; they do, however, often work in 
cramped and confined areas. Considerable travelling is involved 
throughout an assigned district and the repair group are “‘on call” 
outside normal working hours. One or two days may be occupied 
at each elevator site and an examiner then travels (usually by public 
transport) to the next building. 
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Preparation and Training: Training programs are provided by 
elevator manufacturers who expect applicants to have completed 
high school with a sound background in mathematics, physics and 
similar subjects. Company training takes from two to four years 
during which time the learner is assigned for a period in the manu- 
facturing plant and is then sent as a helper to acquire skills on the 
construction site or vice versa. Further mathematics, physics (in- 
cluding electronic theory) and vocational subjects must be studied 
on a part-time basis; financial assistance may be given by the em- 
ployer. As with most repair occupations, the apprentice is required 
to purchase a kit of handtools during the training period. 


Advancement: Opportunities include foreman, adjuster, super- 
visor, service superintendent, sales representative and management. 
Positions are also open as inspectors with government agencies and 
with a few insurance companies. Entry into government employment 
is based on practical experience (from 5 to 10 years) and written 
examinations. 


Future Outlook: Over the next decade, increases in the number 
of elevator mechanics can be expected from the forecasted growth in 
the number of multi-storey buildings to be constructed. In addition, 
the increasing complexity of modern high-speed elevators is expected 
to increase the number of mechanics in the industry. However, it 
should be noted that the number employed in this occupation is 
small—there are about 900 mechanics and 600 helpers across the 
country—and the total of job openings will be relatively few. 
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Aircraft Mechanics 


The pioneering role of the bush pilot 
and the private operator in opening up 
the Northwest Territories and the northern 
areas of Manitoba, Ontario and Quebec 
is almost legendary. Due mainly to their 
efforts, the Seana has become one of the most important features 
in the development of Canada. 


To perform their many and varied roles, safely and efficiently, it 
is necessary to maintain aircraft both structurally and mechanically 
sound. This provides a field of work for mechanics who have both 
power plant and airframe maintenance experience. Related trades- 
men such as electricians, radio-radar technicians, instrument 
technicians, propeller repairmen, sheet-metal workers, machinists 
and welders carry out specialized work which is usually beyond the 
capabilities of the mechanic. 


Although mechanics and related tradesmen are highly skilled in 
aircraft maintenance and overhaul, to ensure complete safety, their 
work must be inspected and certified by personnel who are licenced 
as aircraft maintenance engineers. In the paragraphs which follow, 
aircraft maintenance engineers are mentioned to show their rela- 
tionship with mechanics; a more detailed description is given on 
page 73. 


The main fields of employment for servicing and maintenance 
personnel are with airlines, independent repair and overhaul depots, 
government agencies and aircraft factories. These are mainly located 
near Vancouver, Edmonton, Winnipeg, Toronto, Montreal and 
Dartmouth (N.S.). In addition, there are many small operators 
particularly in the North, flying schools, government agencies and a 
few business establishments which operate their own repair bases. 


Nature of Work: In the larger overhaul depots the work is 
carried out by aircraft mechanics or related tradesmen and inspected 
by members of the inspection department and who are usually 
licenced aircraft maintenance engineers: small aircraft charter 
operators or repair shops employ an aircraft maintenance engineer 
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who services and certifies the company operated aircraft. Basically, 
however, all personnel are either in servicing and maintenance of 
operating aircraft or carry out overhaul work. 


Aircraft mechanics undertake aircraft servicing and maintenance as 
detailed in Servicing Schedules, Descriptive and Maintenance 
Manuals, Repair and Overhaul Instructions and Service Bulletins 
prepared by the aircraft manufacturer. It is the responsibility of 
licenced engineers to ensure that these instructions are correctly 
followed and to make the various tests which ensure the airworthiness 
of the aircraft. In the publications are detailed sequences of opera- 
tions which must be carried out at certain intervals—before flight, 
after flight, weekly, monthly or other periods such as a stipulated 
number of flying hours. 


Before flight, the mechanics make an extensive examination of the 
aircraft for damage and obvious defects; such features as the fuel 
and oil contents are checked; the landing gear including the wheels 
and tires are examined for wear and damage; flying controls are 
tested for correct functioning; the engine may be ground run to 
check oil pressures, temperatures and other indications of engine 
performance, flight instruments and the electrical power supplies. 
““Before-flight”’ servicing by the mechanics is under the direction of 
an engineer licenced in Category “A’’ (for fixed wing aircraft or 
Category “R”’ for rotary wing aircraft) who, when satisfied with the 
work, certifies the aircraft by signing the log-book—this contains a 
history of all work done on the aircraft. On completion of a flight, 
the mechanics again service and examine the aircraft and rectify 
any defects reported by the flight crew. 


In overhaul depots, the mechanics undertake major servicing and 
repairs to the aircraft, make modifications as detailed by the manu- 
facturer, and may change the role of the aircraft by fitting skis, 
floats or additional seats. 


At major servicing periods, the mechanics’ duties consist mainly 
of removing units or defective parts which they replace with new or 
reconditioned items. Units which have been removed are over- 
hauled in separate shops by mechanics specializing in such functions 
as engine overhaul, landing gear assembly and testing, hydraulic 
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and other piping system overhaul, radio and radar servicing, in- 
strument repair, welding or sheet-metal work. Other specialist shops 
carry out such work as tire and brake repair, painting, upholstering 
and woodworking. 


Installation and reassembly on the aircraft must be done under 
the direction of licenced engineers who also examine reconditioning 
work while in progress in the specialist shops. A licence in Category 
“B’ is required to certify the airworthiness of an airframe after 
major overhaul and in Category “‘D”’’ to certify the engines. 


As will be realized from the foregoing description, the functions 
of removal and assembly require skills in the use of handtools in- 
cluding hammers, mallets, standard and special wrenches, screw- 
drivers, files and pliers together with rules, micrometers, calipers, 
gauges and other measuring tools. Power tools including riveting 
guns, drills and wrenches, are in frequent use. The ability to under- 
stand the instructions and diagrams in the publications previously 
mentioned, installation and similar drawings and Service Bulletins 
is also required. Of the greatest importance is a knowledge of the 
function, purpose and method of operation (so that faults can be 
diagnosed) of various systems—fuel, oil, hydraulic, de-icing, pneu- 
matic, flying control and so on—and of engine starting, combustion, 
induction and related systems. Subjects also to be studied include 
physics (electrical and electronic theory), chemistry (types of metals, 
corrosion causes, etc.), drafting (to make a technical report) and 
related mathematics. 


On completion of repairs or overhaul, or when any major com- 
ponent such as a wing has been disturbed, the aircraft must undergo 
an extensive series of tests before recording and certification in the 
log-book by the maintenance engineer. 


Working Conditions: Repair and overhaul depots are usually 
heated and well lighted. Emergency and other services also have to 
be provided on the airfield where the mechanics, engineers and other 
ground staff are exposed to seasonal weather conditions; these can 
be severe when operating in the North. 
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Aircraft repair hangars are heated Propeller balancing is one of many 
and well lighted maintenance functions 
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An engineer examines brake discs Checking propeller shafts is also 
after overhaul part of the engineer’s work 
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A mechanic prepares to assemble a Operation of this test rig demands a 
piston engine after overhaul sound knowledge of hydraulics 


Personal Qualities: All maintenance personnel lead strenuous 
lives and there is much bending, kneeling, stooping and stretching 
for wnich a good constitution is necessary. There are the occupa- 
tional hazards associated with rotating propellers, jet exhausts, air 
intakes and noises during engine run up and, in the shops, with 
rivet guns, grinders and similar machine tools. The average work 
week is about 40 to 44 hours; however, most airlines provide trans- 
portation on a round-the-clock basis and shift work is common. 


Preparation and Training: The method of entry in the province 
of Nova Scotia is through a registered apprenticeship scheme (page 
110). Elsewhere most aircraft mechanics are trained by the employer 
—airlines, independent repair shops and aircraft manufacturing 
concerns. High school graduation with good standing in mathe- 
matics (including some algebra and geometry), physics and chemis- 
try together with related training in a trade school are desirable 
entry requirements. During the training period the learner must 
purchase various handtools; a basic kit costs between $100 and $200. 


Full-time training courses are available in a number of establish- 
ments including the Central Technical High School (Toronto), 
Gander District Vocational School (Newfoundland), Southern 
Alberta Institute of Technology (Calgary), the Institut aerotechni- 
que au Quebec (Montreal) and the Vancouver Vocational Institute 
(B.C.). Courses are of two or three years duration and are primarily 
designed to meet the licencing requirements for engineers; some of 
the time may be allowed against the practical experience require- 
ments for licencing. 


Advancement: Opportunities include positions as foreman of a 
specialist section and in the Quality Control (Inspection) Depart- 
ment. By pursuing further courses of study, it is possible to qualify 
as a licenced engineer; this opens up an alternative line of promotion. 


Future Outlook: Employment opportunities for qualified per- 
sonnel over the next few years are expected to show some increases 
but openings for learners are probably limited for some time to 
come. 
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Aircraft Maintenance Engineers 


Nature of Work: Maintenance engineers are engaged in duties 
which are similar in many respects to those of mechanics described 
in preceding paragraphs; they are concerned with the functions of 
servicing, repair, dismantling, overhaul and reassembly of air- 
frames, installed systems and equipment and the power plant which 
make up an aircraft. Any or all of these tasks may be done by en- 
gineers; however, in all but the smallest companies, it is the usual 
practice for engineers to supervise a group of general and specialist 
mechanics and to concentrate on fault diagnosis, inspection and test- 
ing various systems for correct functioning. A brief outline of the 
engineer’s supervisory and similar duties is given in the following 
paragraphs; this should be read in conjunction with the duties given 
under the heading “‘Aircraft Mechanics’’. 


Engineers must qualify by examination for licences issued under 
international regulations administered in Canada by the federal De- 
partment of Transport. Licences are issued in several categories and 
the engineer may hold any or all of these licences. 


Engineers licenced in Category “‘A’’ inspect fixed wing aircraft, 
including the airframe, engines and installed equipment, and certify 
that the aircraft is airworthy—fit for flight. They ensure that the 
““before-flight’’ servicing detailed in the Servicing Schedule has been 
carried out; that any defects in the coverings of the airframe have 
been repaired; that units or items removed for servicing have been 
correctly reinstalled; and that all services—flying controls, de- 
icing, hydraulic, pneumatic, instrumentation, electrical, etc.— 
function correctly. In addition, an engineer with an ‘“‘A”’ licence may 
partly dismantle an engine and associated accessories; a knowledge 
of engine testing, repair and overhaul procedures is therefore re- 
quired. 


Engineers licenced in Category ‘“‘R’’ are employed in similar duties 
to those licenced in Category ‘‘A”’ except that they work on rotary 
wing (helicopters) only. 


Engineers licenced in Category “‘B’’ inspect airframes only after 
major overhaul, when the airframe has been modified, or the role 
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of the aircraft changed, and certify that the airframe is airworthy; 
it should be noted that this engineer does not work on engines. A 
knowledge of airframe construction methods is required, particu- 
larly methods of testing major components after installation. For 
example, the engineer measures wing-to-fuselage angles (dihedral 
and incidence) and must apply construction procedures to rectify 
inaccuracies; measures the rigging (angular and linear movement) of 
the flying controls—elevators, ailerons, rudders, trim tabs—and 
tests various systems, such as the hydraulically operated flaps or 
landing gear, under normal and emergency conditions. In addition, 
the engineer takes part in test flights to “‘swing’’ the compass (makes 
a correction card indicating inaccuracies), checks the operation of 
the electrical system in flight and other features such as the function- 
ing of the instruments. 


Engineers in Category “‘D”’ are responsible for all work done on the 
engines after major overhaul and certify that the engine is fit for 
flight. Included in the duties of this engineer are testing, inspecting 
and adjustment of the induction, carburetion, ignition and cooling 
systems of the engine and associated mechanical and electrical units. 


Working Conditions: In general, conditions are similar to those of 
mechanics, and the engineer leads an active and varied life. Engineers 
with an “A” or an “‘R” licence usually spend part of the day out- 
doors running up engines and attending to supervisory duties, and 
the remainder indoors where they inspect work in progress. Those 
with “B” or “D” licences are more likely to be indoors where, in 
the larger repair and overhaul depots, they alternate between in- 
spection work in the repair shops and the quality control or en- 
gineering offices. 


Preparation and Training: The generally recommended route 
to qualify as an aircraft maintenance engineer is to take full-time 
courses at one of the establishments given on page 72; these courses 
are keyed to high school graduation. Subjects include aerodynamics, 
theory of flight, drafting, physics, mathematics and chemistry. Re- 
lated practical tuition includes engine and airframe overhaul pro- 
cedures, machine-shop practices, sheet-metal work and welding. 
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However, many engineers have acquired their practical experience 
by working as mechanics and, through part-time study, have learned 
the required academic subjects. Licencing examinations are given 
at main centres by the Department of Transport and include written, 
oral and practical tests. For complete details of examination re- 
quirements the reader is referred to the publication ENGINEERING 
INSPECTION MANUAL, which is available through public libraries or 
can be purchased, price $2.00 per copy, from the government book- 
shops listed on page 2 of this booklet. 


To take the examinations for a licence, candidates must be over 
21 years of age and have the following employment record: 


Category “‘A’’—three years practical experience on maintenance 
of fixed wing aircraft—airframe and power plant 


Category “‘B’’—five years experience on airframe construction, 
overhaul and maintenance 


Category ““D’’—five years experience on engine construction, 
overhaul and maintenance 


Category ““R’’—three years experience in maintenance of rotary 
wing aircraft (including power plant and acces- 
sories). 


From the foregoing, time may be deducted for completion of 
courses at approved schools. Licences are renewable at three-year 
intervals without examination if the licence holder has been regu- 
larly performing engineering duties. 


Personal Qualities: As head of a team, the engineer requires the 
ability to get along with others, to make firm decisions, and to be 
stable under adverse and trying conditions. A keen sense of respon- 
sibility is demanded as is accuracy in the smallest detail since care- 
lessness could have serious consequences both to passengers and to 
the aircraft. 


Advancement: Promotional opportunities depend on obtaining 
the required licences and seniority, particularly in large airlines. 
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Positions as supervisor, head of inspection services, production 
manager and chief maintenance engineer are available; in the latter 
position, the engineer may be in charge of the entire maintenance 
program of a small company. 


Future Outlook: Opportunities are reasonably good since a 
steady expansion of airline services is expected in the years ahead. 
It should be noted however that the total number of openings is 
relatively small. Department of Transport figures show that there 
were 2,309 licenced engineers in 1964; this figure was 1,544 in 1955 
indicating an average increase of approximately 80 engineers per 
year. 


TRADE AND BUSINESS OCCUPATIONS 


Department stores, fuel supply companies, office equipment 
suppliers, sporting goods dealers, large hardware stores and many 
other sales outlets employ a group of workers in mechanical repair 
occupations to provide their customers with “‘after-sales’’ installa- 
tion, servicing and emergency repair facilities. This work is done 
either in the customer’s home, in a department of the retail store, 
in service centres operated by distributors and manufacturers in 
main population areas, or in independent shops whose sole business 
is that of repair. 


Employment opportunities will be found in all parts of the coun- 
try but the greatest concentration is in large metropolitan centres 
where there will be several hundred servicing occupations; however, 
even in the smallest towns there are some employment opportunities. 
It is estimated that 15,000 workers are employed in the servicing of 
appliances and equipment used in homes and businesses. 


Although servicemen are employed on different kinds of equip- 
ment, their work is similar in that all require analytical ability based 
on an understanding of mechanics and general fitting practices, 
related sciences (hydraulics, pneumatics, elementary metallurgy, 
electricity and perhaps electronics), theory of the trade (refrigera- 
tion, combustion principles, etc.) and mathematics (arithmetic 
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process, lineal measurement, volumes, areas, percentages, elemen- 
tary algebra). A knowledge of basic electricity, particularly the 
ability to solve equations from circuit diagrams, and of local and 
provincial regulations and the Canadian Electric Code is of in- 
creasing importance since most equipment now incorporates motors, 
controls and other electrical components. 


Except where otherwise indicated when specific occupations are 
described, entry is by obtaining employment as a helper or learner 
and acquiring skills by working on the job under the guidance of 
experienced servicemen. In several provinces, courses are being 
added to the curricula of trade or vocational schools and formal 
training programs are being set up. Information concerning courses 
in a particular province can be obtained from the provincial Depart- 
ment of Labour, the Department of Education (through the school 
guidance counsellors) or the local office of the National Employ- 
ment Service. 


In all repair work, skills with the hands and with handtools are 
important but form only part of the qualifications needed for success. 
Servicemen must be neat and clean both in appearance and working 
habits and must be able to retain the confidence of the customer in 
the product and in the serviceman’s employer; new entrants are 
usually selected with this in mind. 


Mechanically inclined young men who, for various reasons, do 
not graduate from high school can find a growing number of em- 
ployment opportunities during the next decade in the servicing and 
repair work offered by sales outlets. It must be pointed out however 
that those who do not complete their formal education will be at a 
disadvantage in obtaining employment or, later, in servicing the 
new and increasingly complex equipment now entering the market; 
their opportunities for advancement may also be limited. Employers 
normally give preference to high school graduates. 


In a number of the occupations included in the following para- 
graphs, there are opportunities to become “‘self-employed’’, 1.e., it 
is possible to open one’s own business for those with sufficient 
capital for parts, tools, and to tide them over until they have estab- 
lished a clientele. 
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Appliance Servicemen 


Between “‘perking” the breakfast coffee 
and going to bed under electrically heated 
blankets, the modern homemaker uses a 
dozen or more household appliances to 
polish the floor, cook the food, do the 
HandEyye open tins, sharpen knives and carve the roast. Servicing and 
repairing these appliances, either in the home, back at the store or 
in independent repair shops is the work of appliance servicemen. 


Although servicemen usually specialize in one “brand” or in 
certain groups such as “major” appliances (washing machines, 
refrigerators, cooking ranges) or “‘small’’ appliances (toasters, hair 
dryers, kettles), their work is similar in that all are concerned with 
investigating customer complaints and providing remedial services. 
It should be noted that independent shops offer service or repair 
facilities for a wide variety and many brands of appliances. 


Nature of Work: With a defective appliance, the first step is to 
obtain a report from the customer—usually the housewife. Obvious 
faults such as inadequate electrical or gas power supplies, blown 
fuses or frayed electrical cords, obstructions (lint accumulations in 
the washing machine or a blocked gas jet in the cooking range), 
perished hoses and other visible defects are rectified. If the appliance 
can be started faults will be evident to an experienced serviceman 
from grinding sounds (gearing faulty), loud humming (possibly a 
faulty motor) or other abnormal noises. The serviceman will also 
know from experience which parts are more likely to fail than others 
and these are replaced, in turn, until the defective part is isolated; 
that is called “repair by substitution’? and forms an important part 
of the serviceman’s skills. 


If visual checks and part substitution are insufficient, it may be 
necessary to dismantle the appliance so that gearing, pumps, trans- 
missions and other mechanical parts can be examined for defects 
and rectified; this calls for skills in the use of pliers, wrenches and 
screwdrivers or the special handtools supplied by the manufacturer. 
Additional checks may be required such as the following: electrical 
circuits tested for continuity with voltmeters, test lamps and special 


78 


devices such as an “‘amprobe”’ in conjunction with the manufac- 
turers’ circuit diagrams; tests with chemical test kits to determine 
fuel efficiency; and checking such features as temperatures, dial and 
indicator setting and timing cycles with master timers and ther- 
mometers. 


As indicated in the preceding paragraphs, most of the repair work 
in customers’ homes is by substituting replacement parts for those 
which are suspect. Items which have been removed are returned to 
the store for repair on the bench or, as is more likely, forwarded to 
the distributor or manufacturer for overhaul; this provides a field of 
work for bench servicemen who usually specialize in one job such 
as electrical motor repair. 


Major appliance servicemen work primarily in customers’ homes, 
independently of direct supervision, and install or repair laundry 
equipment, cooking stoves, refrigerators and other appliances which 
are too large to return to the store. There is some tendency towards 
specialization; for example, servicemen employed by utility com- 
panies may specialize in gas-operated equipment since, in most 
provinces, this work must be done by licenced personnel (page 53). 


In general, installation consists of assembling those units which 
were dismantled by the manufacturer for ease of transport. Con- 
nections have to be made to electrical power sources or to gas lines 
and such work as ducting installation or piping attachments to 
water or waste outlets are required; this requires a knowledge of 
plumbing, gas fitting or electrical regulations. After installation, the 
appliance is checked for correct functioning and frequently the user 
is advised on such features as the load capacity of a washing machine 
or the purpose of various control settings. 


Repair of major appliances requires skills in the use of a wide 
range of handtools, small power tools such as drills and grinders, 
soldering and brazing equipment and the testing devices previously 
mentioned. These tools together with an extensive stock of replace- 
ment parts are carried on the serviceman’s vehicle which, in effect, 
is a travelling workshop. Considerable variety is offered: the service- 
man, or his helper, drives a light truck or automobile throughout 
the assigned district; keeps records of parts used and hours worked; 
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estimates costs and may collect charges; and may be engaged in the 
sales or promotion of new equipment. This requires a knowledge of 
small business practices, bookkeeping and provincial or municipal 
regulations. 


Small appliance servicemen are employed under close supervision 
in repair shops or the repair section of a retail store and, in contrast 
with major appliance servicemen, rarely come into contact with the 
customer. They dismantle, repair and overhaul “‘traffic’’ appliances 
including frying pans, food mixers, toasters, percolators and similar 
kitchen equipment on the bench. Depending on the nature of their 
employer’s business, the appliance serviceman either repairs a wide 
range of equipment or may specialize in one or several of the follow- 
ing: household appliances; lawn-mowers; small power tools; 
vacuum cleaners; or sewing machines. 


Repair procedures used by small appliance servicemen are similar 
to those used by major appliance servicemen; however, small ap- 
pliances usually have simpler controls and fewer working parts. 
Again skills with handtools are important and the serviceman must 
be quick to recognize defects and make the necessary repairs other- 
wise labour charges could exceed the price of a new kitchen ap- 
pliance. 


Preparation and Training: Entry into either small appliance 
or major appliance servicing is by obtaining employment as a 
helper or learner and acquiring skills under the direction of ex- 
perienced workers. 


On entering employment, learners are assigned for the first six 
months or so to relatively simple tasks and progress to repairing 
several varieties of appliance. In addition to learning on the job, 
ambitious workers take part-time courses in trade schools, or through 
correspondence, and study the manufacturers’ servicing and in- 
struction manuals. Classroom courses are also provided by local 
distributors or manufacturers particularly when new appliance 
models are placed on the market. 
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The length of time required to become fully efficient depends on 
the ability of the learner, however, two or three years are considered 
necessary before a major appliance serviceman is assigned to a 
district; small appliance servicemen require about a year. 


Working Conditions: Major appliance servicemen enter many 
different kinds of homes and, at times, repairs may be done in some- 
what confined surroundings. There are few occupational hazards other 
than those associated with driving a vehicle and minor burns or 
bruises from handling heavy equipment. In the repair shops, condi- 
tions are considered good, with adequate lighting and other con- 
veniences, and the work is not strenuous. An 8-hour day, 5-day week 
is normal although servicemen in sales outlets may be required to 
work while the store is open on week-ends and on late closing nights; 
calls may also be expected outside these hours to make emergency 
repairs to, say, a cooking stove or refrigerator. 


Advancement: Opportunities include positions as foreman in the 
larger repair shops and customer service manager in a sales outlet; 
appliance salesman is another possibility. There is also the oppor- 
tunity to open one’s own business. 


Future Outlook: Employment opportunities are expected to in- 
crease over the next decade in addition to the need to replace those 
who retire or move to other work. This forecast is based on antici- 
pated increases in the number and complexity of new appliances and 
equipment entering the market. Stimulation of demands from a pre- 
dicted above-average increase in the number of young people who 
will set up homes during the latter part of the 1960’s is also antici- 
pated. 


81 


Introduction of the fully automatic oil burner during the 1920’s, 
which grew out of an invention originally designed for the automo- 
bile, marked the end of the drudgery associated with wood and coal- 
burning stoves. Today, the householder has the choice of several 
systems—fuel oil, natural gas or electricity—all of which require 
only the physical effort of setting a thermostat. 


The type of system to be installed in a home is decided before 
construction is started since provision has to be made for such struc- 
tural features as oil tank location, ducting, piping layouts, insulation 
requirements and electrical wiring. This is the work of heating- 
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The serviceman tests an oil-burning furnace for combustion efficiency 
to economize on fuel 
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system mechanics in conjunction with architectural and engineering 
designers, plumbers, pipefitters, sheet-metal workers, electricians and 
the other craftsmen described in CAREERS IN CONSTRUCTION in this 
series (see inside front cover). 


Early oil-burning stoves were large and cumbersome by present- 
day standards but, with improvements in design and the national 
prosperity of the 1940’s, they rapidly began to displace the coal stove. 
This displacement continued and, at the present time, over 50 per 
cent of the homes across the country are equipped with oil-heating 
installations. 


Gas as a source of heat also fell into disuse and a decade ago 
supplied only 3 per cent of the nation’s total energy requirements. 
With the discovery of vast natural gas deposits in Western Canada 
and the laying of transcontinental pipelines to major population 
centres, this figure grew to 15 per cent by 1964 and is still climbing. 
Of this energy, one-third is now used to heat 30 per cent of the homes 
across the country and also provides hot water, laundry facilities, 
cooking, incineration and other domestic uses. 


Use of electricity for home heating is a comparatively recent change 
in space heating concepts but at the end of 1963 there were 7,600 
‘all-electric’? homes (mainly in Ontario) either built or under con- 
struction; this figure reached 12,600 by the end of 1964 with building 
mainly concentrated in all-electric subdivisions. 


As with all mechanical installations, domestic heating systems 
must be serviced to reduce the possibility of breakdowns and to keep 
fuel costs as low as possible. This is the work of the servicemen 
described in the following paragraphs who specialize in either fuel- 
oil or gas-fired installations and who also provide repair services in 
an emergency. It should be noted that electrical heating systems are 
maintained by those trained in electricity rather than in mechanics; 
full details of careers in electricity are given in ELECTRICAL AND 
ELECTRONIC OCCUPATIONS in this series (see inside front cover). 
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Oil-Burner Servicemen 


Fuel-oil suppliers, who provide their 
customers with free or low-cost servicing 
contracts, offer the main field of employ- 
ment for oil-burner servicemen. Other 
servicemen are employed in independent 
shops where they work under contract to the fuel-oil suppliers or 
build up their own group of customers. 


Nature of Work: Starting about the end of May and continuing 
throughout the summer months, oil-burner servicemen travel to 
customers’ homes using a truck which is equipped with a full range 
of tools, testing equipment and spare parts. In the home the service- 
man cleans, lubricates and adjusts the heating system components 
and replaces those which are defective. 


Major assemblies such as the oil burner are dismantled for 
servicing; fuel filters and air screens are either cleaned or replaced; 
motors are lubricated and together with other el€ctrical components 
are tested for continuity or resistance; igniters are examined and 
their spark gap adjusted; fuel nozzles are cleaned, adjusted or re- 
placed; and air pattern controls, fans, couplings and other moving 
parts are cleaned, lubricated or adjusted as necessary. 


Other assemblies including the flue pipes, chimney base, and the 
heat exchanger are cleaned; pumps are purged of air and leaking 
gaskets replaced; and auxiliary units such as humidifiers receive 
attention. 


To ensure that the system is functioning correctly, tests are then 
made with equipment such as flue gas temperature thermometers, 
draft gauges, carbon dioxide analyzers and smoke analyzers. 


Preparation and Training: Entry into oil-burner servicing oc- 
cupations has been to obtain employment with a fuel-oil supply 
company or with an independent repair shop and to learn the oc- 
cupation under the guidance of experienced servicemen. However, 
there are now an increasing number of preparatory courses available 
in trade and vocational schools and these improve the possibility 
of obtaining employment. The average learning period is about two 
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years for those who have taken pre-employment courses. In several 
provinces, oil-burner servicemen (and also those concerned with 
new installations) are required to obtain a provincial licence renew- 
able annually. This usually includes a test based on an adequate 
knowledge of CSA Standard B1-39 (Installation Code for Oil- 
Burning Equipment) together with proof of suitable practical ex- 
perience. 


Personal Qualities: All servicemen must be clean, have a 
pleasant manner and similar qualities to help retain the confidence 
of the customer in the employer’s service and product. This is a 
time-demanding occupation which may appeal to those who prefer 
to work with the minimum of supervision, enjoy meeting people 
and who like to move around. 


Working Conditions: The oil-heating installation is normally 
located in basements which may be poorly lighted and cramped for 
space. As previously stated, during the summer months the service- 
man has an assigned district to cover and to a large extent can keep 
regular working hours. In winter, however, there are rotating shifts 
and, at busy times, the serviceman may be on “‘standby’’, 1.e., ex- 
pected to take emergency calls at hours outside the working shift. 
As with most mechanical repair occupations, oil-burner servicemen 
are required to purchase a kit of handtools and some measuring 
devices; the cost ranges between $100 and $200. 


Advancement: Prospects for advancement to service supervisor 
are good for those with above-average skills and who have the 
necessary personal qualities. A number of oil-burner servicemen 
have opened their own repair business with little more than the kit 
of tools they purchased while working for an employer. 


Future Outlook: For the future the prospects of continuing em- 
ployment are good. In addition, there are indications of considerable 
activity in the construction industry and this, in turn, is expected to 
increase the number of oil-heating installations. The competing 
systems of gas and electricity are not expected to have a marked 
effect on overall employment opportunities. Based on the foregoing, 
it is expected that during the next decade employment opportunities 
will increase. 
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Gas Servicemen 


Gas servicemen who are known by other 
titles such as home-heating care service- 
men or domestic gas fitters, are part of a 
group of skilled mechanics who not only 
service domestic installations but also in- 
stall, repair and maintain gas systems in factories, business estab- 
lishments and other large buildings. These servicemen are employed 
by large utility companies and home-heating contractors who provide 
householders with emergency repair facilities and may offer in- 
dividual servicing contracts. 


Nature of Work: On receiving an emergency call, the gas service- 
man drives to the location in a truck equipped with testing equip- 
ment and spare parts. Such features as the pilot light may be ex- 
amined, pipelines may be tested for leaks and the electrical controls, 
fans and other auxiliary units cleaned, adjusted and repaired in a 
similar manner to those employed by oil-heating system servicemen. 
With gas-fired installations, emphasis is placed on safety and servic- 
ing or maintenance can only be done by those who are licenced 
under provincial regulations. Details of licencing requirements and 
further information are given on page 53. 
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Watch and Jewellery Repairmen 


Credit for the origin of the modern 
timepiece is given to Thomas Tompion, an 
English blacksmith, who during the 17th 
century invented a ‘“‘dead-beat’’ escape- 
- ment—the mechanism which controls the 
backward and forward movement of the flywheel. Two further im- 
provements made possible the precision watch of today: the cylinder 
escapement invented in 1720 by George Graham and the lever 
escapement invented by Thomas Mudge in 1746. 


Continued developments have taken place both in accuracy and 
in design so that the present-day timepiece is a highly complex 
mechanism which is vital in business operations, aircraft and ship 
navigation, scientific experiments, flights in outer space and such 
commonplace events as football games and television programming. 


As with all mechanisms, timepieces must be lubricated and require 
periodic overhaul or “‘conditioning’’. This is the work of “‘watch- 
makers”? or watch repairmen who, in addition, may undertake en- 
graving and simple jewellery repairs. In the following paragraphs 
the descriptive term “‘watch repairmen”’ has been selected although 
the old title of “‘watchmaker’’ is still used. The latter title dates 
from the time when watches were made by hand and returned to the 
same craftsman for repair. With the advent of watchmaking factories 
and assembly line methods, the two duties have become separated 
and the following description is of craftsmen engaged in repair 
work only. 


Watch Repairmen 


Watch repairmen are employed by department stores, watch and 
jewellers’ stores and other retail outlets, wholesalers’ “‘trade shops”’ 
(they normally provide services to retail stores only) and separate 
repair shops, a high proportion of which are owner-operated. 


Nature of Work: Typical of the duties in a repair shop are 
cleaning, lubrication and the adjustment or replacement of defective 
watch parts: this is precise delicate work demanding a high degree 
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of manual dexterity and should appeal to those who are painstaking 
and pay great attention to detail. In sales outlets, the duties of the 
repairman will also include cost estimation and possibly the promo- 
tion and sales of new items. | 


Cleaning usually consists of unscrewing or prying off the back of 
the watch, removing the mechanism from the case, removing dirt 
and oily deposits either with a brush dipped in solvent or by im- 
mersing the complete mechanism in a solvent bath. Lubricating is 
done by applying droplets of oil on the contact points. 


Conditioning will involve dismantling the mechanism into springs, 
balances and other subassemblies with the aid of tweezers, pliers, 
screwdrivers and similar extremely small handtools. The parts are 
then examined through a magnifying lens since with such finely 
balanced assemblies, the slightest wear affects the alignment and 
accuracy. 


Many other parts may require attention: the escapement is subject 
to wear and the balance staff to damage by hard knocks; the main 
spring may be overwound with consequent damage to the associated 
cogs and pinions; or the winding mechanism may become defective. 
The parts are then cleaned and lubricated and the watch movement 
rebuilt. In addition, the watch repairman encounters timepieces with 
electrically operated mechanisms, with transistorized controls or 
having such auxiliary units as alarms and chimes. Engraving and 
jewellery repairs such as inscribing the owner’s name, repairing 
broken links, or remounting the mechanism in a brooch or bracelet 
may be required. 


It is the normal practice to replace defective parts with new items 
from stock. Adjustments may be required such as “‘trueing”’ a new 
shaft on a lathe to ensure an accurate fit but with the development of 
interchangeable parts, the need to make new items has considerably 
reduced. However, there are times when new parts may not be avail- 
able—older watches or special time-pieces for example—and these 
have to be made by hand. For this work, the repairman requires a 
knowledge of design drafting (based on the theory of watchmaking), 
material selection, treatment of metals (hardening, tempering and 
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Watch repair (top and centre left) and jewellery fashioning (bottom 
and centre right) are highly skilled crafts 


polishing) together with skills in such operations as hand shaping 
with files, drilling or turning on a watchmaker’s lathe. 


Preparation and Training: Entry into watch repairing occupa- 
tions may be by one of several methods. In the provinces of British 
Columbia and Ontario, there are formal apprenticeship training pro- 
grams (page 110). Another method is by working as a learner or 
helper and acquiring skills through initiative and ability under the 
guidance of experienced repairmen. With both the foregoing methods, 
it is necessary to obtain employment and there are indications that 
such openings are limited. The route now generally recommended is 
to take courses such as are offered in the following schools: 


MANITOBA TECHNICAL 
INSTITUTE, Winnipeg, Man. 
One-year course after Grade 11 
minimum age not specified 
Jewellery courses also available 


** * 6 


PROVINCIAL INSTITUTE 
OF TRADES, Toronto, Ont. 
20-month course after Grade 10 
minimum age 18 

Jewellery courses also available 
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ECOLE DES METIERS 

Trois Rivieres, P.Q. 

One-year course after Grade 10 
minimum age 18 

Jewellery making also included 
in watch repairing course 


* * * 


SCHOOL OF COMMERCIAL 
TRADE, Montreal, P.Q. 
Two-year course after Grade 10 
Jewellery making, including work 
with semi-precious and precious 
stones is also included in the 
watch repair course. 


The course content in the schools comprises training in the theory 
and practice of watch repair and also includes additional subjects 
such as elementary metallurgy (heat treatment of metals), physics, 
chemistry and business practices. A considerable amount of time is 
occupied in dismantling and reassembling watch movements, select- 
ing and fitting jewels, removing and replacing balance staffs and 
wheels, adjusting hairsprings, matching escapements, and fitting or 
adjusting stems, sleeves, crowns and bows. Emphasis is placed on 
rapid diagnosis of faults and acquiring skills in the use of handtools. 


As with most mechanical repair occupations, the watch repairman 
is required to purchase a set of handtools which costs between $200 
and $300. Further equipment is often purchased and it is not unusual 
for the self-employed watch repairman to have $1,000 or more in- 
vested in hand and machine tools, watch timing machines and other 
equipment. 


Personal Qualities: Essential to the craft of watch repair are 
steady hands and a keen sense of touch plus the ability to concentrate 
for long periods of time on minute work. General health and eye 
sight (either normal or corrected) must be good but there are no 
specific physical requirements other than those given to all new em- 
ployees on taking up employment. Limited movement of the lower 
limbs is not considered a handicap provided that it is possible to sit 
at a bench for about 90 per cent of the workday. A definite inclina- 
tion towards fine model work and the ability to pay great attention to 
detail are indications of suitability for watch repairing. 


Working Conditions: Although the work area in a store is 
generally small it is well lighted, clean and adequately ventilated. 
Eyestrain from close observation of workpieces is a possibility. Re- 
pairmen in trade and other repair shops usually work an 8-hour day 
which may include Saturdays. In department stores and jewellery 
shops, the repairmen are required to work one or more evenings per 
week where “‘late closing’’ is permitted; there is a trend however 
towards a shorter week. In the province of Quebec, for example, a 
44-hour week has been established by provincial statute; similar 
legislation is in force in Ontario and is being introduced in other 
provinces. 
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Earnings of repairmen vary: some are paid a fixed hourly rate; 
others have a minimum salary or receive a percentage of each watch 
repairing labour charge, whichever is the greater; others are on a per- 
centage basis only. Additional income may be received in the form of 
commissions on volume of sales. However, earnings are such as to 
provide a better-than-average standard of living. Apprentices, as is 
the normal practice when learning a craft, are paid a percentage of 
the skilled man’s rate. For example, the range would be from 75c per 
hour in the first year and rising by annual increments to $1.40 in the 
final year (Quebec rates). 


Advancement: Opportunities include those of chargeman or fore- 
man in the larger repair shops; some jewellery store owners require 
their managers to be experienced watch repairmen; opening one’s 
own store is another possibility. At the present time, the watch re- 
pairmen’s skills are in demand to make or repair precision measuring 
or other equipment used in scientific and technical fields; this is 
highly paid work. 


Future Outlook: Employment opportunities over the next decade 
are expected to show some slight increases over the need to replace 
those who retire. This is based on an anticipated population growth, 
increases in the number and complexity of watches being worn 
together with movement of repairmen into scientific and technical 
fields. 


Jewellery Repairmen 


Retail stores normally provide a “customer repair service’ which 
provides a field of work for jewellery repairmen. Their duties are often 
combined with selling jewellery, china, glassware and similar mer- 
chandise. Customer service includes: “‘sizing’’ rings that is, they are 
cut with saws, pieces are added or removed and the joints welded 
with gas torches; pins and fasteners are soldered into position; stones 
are reset in their claw or other mountings with adhesives; clips and 
links are replaced using small pliers and screwdrivers; and jewellery 
is cleaned or blemishes removed with scrapers, polishers, buffing 
wheels or with chemicals. 
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For the more complicated types of repair, it is the usual practice 
to send jewellery to “‘trade shops”’ operated by wholesalers and which 
are concentrated in Toronto and Montreal although a few of these 
shops are located in major population centres across the country. 


Nature of Work: Typical of the many duties of jewellers in 
trade shops are the following: special pieces may be made or re- 
modelling done almost entirely by hand which necessitates a com- 
plete knowledge of design and of all aspects of jewellery making— 
casting metal, shaping by hand, stone setting, polishing and en- 
graving; old-fashioned jewellery may be modernized either from the 
jeweller’s own designs or from those supplied by a specialist de- 
signer; replacement parts may be formed by hand or, where ready- 
made blanks are supplied, the excess metal has to be cut away and 
such shapes as claws in which jewels are mounted may have to be 
formed; joints are soldered and adornments added; stones may be 
mounted in prongs with adhesives; and the item engraved and 
polished to the desired finish and beauty. 


The skills of highly trained jewellers are also used in jewellery 
factories where production is by assembly-line methods. Here the 
jeweller often specializes in a particular function such as creating 
initial designs or the reproduction of pencilled sketches in wax and 
executing samples in metal. Later tools and dies will be made from 
the samples by toolmakers* and the jewellery manufactured by 
production workers such as press operators, metal casters, stone 
setters, polishers, painters and enamellers. 


Engraving such as cutting monograms on rings and inscriptions 
or decorative patterns on silverware is also the work of jewellers 
although where the volume of work is large, this is done from pre- 
pared designs by a specialist engraver. Chisel-like “‘gravers’? which 
the jeweller may design and make from steel are the main handtools; 
mechanical aids such as the pantograph—used to trace and enlarge 
patterns—are also available. 


*Tool and die makers are described in METAL WORKING OCCUPATIONS in this series 
(see inside front cover). 
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Preparation and Training: Entry into jewellery occupations 
may be through apprenticeship training—the provinces of Ontario 
and British Columbia have a formal apprenticeship program (page 
110)—or by obtaining employment as a learner. These openings 
are extremely limited and are often filled by those recommended by 
relatives or friends already working in the trade. An alternative 
method is to obtain training such as is offered by the schools listed 
on page 90; full information.on entry requirements, course content 
and fees can be obtained by writing to the school Registrar. The 
courses are of two years’ duration and cover such subjects as design, 
model making, gemstone setting, repair work, metallurgy and 
finishing treatments, and gemology (the science of gemstones) to- 
gether with general educational subjects. 


Personal Qualities: A high degree of manual dexterity is re- 
quired plus the ability to concentrate for long periods on close work. 
In these and other respects the personal qualities are similar to those 
of watch repairmen. There are no specified physical requirements 
although good eyesight (either normal or corrected with glasses) is 
necessary. An artistic sense is of particular value to those interested 
in design work and is a requirement in all jewellery occupations. 
Working conditions in retail outlets and trade shops are similar to 
those encountered by watch repairmen. 


Advancement: Opportunities include head of a department in 
the trade shops or manager of a retail store; opening one’s own 
business is another possibility. 


Future Outlook: Over the next decade employment opportunities 
for highly qualified jewellers are expected to be good but new en- 
trants, or those with only average ability, will experience difficulty 
in finding suitable employment. Openings which arise from the 
need to replace those who retire or transfer to other fields of work 
are few since the numbers employed in the occupation are relatively 
small and jewellers often work beyond what is considered the usual 
retirement age. 


94 


Business Machine Repairmen 


Although no one may have noticed at the time, except perhaps the 
clerks who must have wearied from their tedious job of writing 
letters and making calculations by hand, the introduction into 
offices of mechanical “‘type writers’’ and the calculator was the start 
of mechanization of clerical work. 


Since the Industrial Revolution, the amount of “‘paper work”’ to 
control the many new clerical functions required by commerce and 
industry had steadily grown and demands were made for faster and 
more efficient ways of processing this material. To meet these de- 
mands, inventors became active, the crude type-writer which had 
been invented during the 18th century was refined and improved and 
mechanical equipment for accounting, calculating, duplicating and 
many other functions made an appearance. 


The substitution of mechanical equipment for the clerical tasks 
formerly performed by hand, stimulated the growth of a group of 
occupations—business machine servicemen (often called “‘service 
representatives’). They are responsible for keeping the equipment 
in good order and operating at maximum efficiency. With the advent 
of machines operated electrically and perhaps electronically, and the 
combination of several machines into a single multi-purpose ma- 
chine, there have been further marked changes. Personnel are now 
usually trained to service a wide range of machines rather than a 
single machine such as a manual typewriter. Additionally, a knowl- 
edge of sciences such as electricity is increasingly necessary. 


Business machine servicemen are employed in the branch offices or 
service departments of equipment manufacturers and in independent 
shops both of which may combine repair work with the sale of new 
equipment. These establishments tend to be concentrated in large 
population centres which are the main headquarters of large business 
concerns and government branches; however, even relatively small 
communities have a local agency where business machines are re- 
paired. 


PS 


Nature of Work: Business machine servicemen clean, lubricate 
and overhaul equipment and, as necessary, dismantle and examine 
the component parts. In the manufacturers’ shops, servicemen are 
concerned with the manufacturers’ products only: in consequence, 
they are company-trained workers. Independent shops, or shops 
where the volume of work is low, service several different makes and 
types of machines but usually of the simpler variety. Basically, how- 
ever, all servicemen require skills in the use of handtools such as 
screwdrivers, pliers, drills, wrenches, soldering irons (to repair elec- 
trical connections) and files together with micrometers, gauges, volt- 
meters and similar testing equipment. 


It is the normal practice for ““Maintenance Agreements’ to be 
made between the customer and the equipment supplier; other ma- 
chines are supplied on a rental basis. In both instances, the service- 
man visits the customer’s premises at fixed intervals to ensure that 
the mechanical or electrical and electronic systems are operating 
correctly. 


Servicemen are also “‘on call’? to make emergency repairs. These 
repairs, and major overhauls, usually involve dismantling the ma- 
chine so that pinions, gears, drives, rollers and other components can 
be examined for defects or measured for excessive wear. This requires 
the ability to read and interpret mechanical and electrical diagrams. 


As previously mentioned, servicemen are usually trained to repair 
different kinds of machines. Depending on the policy of the employer 
however, some servicemen in the larger depots, may concentrate on 
one “‘line’’ of machines such as the typewriter group. Selected from 
the many lines of machines which the serviceman may repair are the 
following: 


Typewriters are used not only in commercial and business estab- 
lishments but also in hospitals, schools and individual homes. In 
consequence, servicemen meet a variety of working conditions. In 
addition to the manual typewriter, an increasing number of this line 
of machines are fitted with electrical controls or with auxiliary units 
such as perforating and duplicating attachments. It is therefore in- 
creasingly important for the serviceman to have a knowledge of 
electricity in addition to mechanical ability. 
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Bookkeeping and accounting machines perform a variety of func- 
tions and can be considered as a combination typewriter and adding 
machine. This equipment is used in large stores, banks and other 
financial institutions and may be built or adapted to suit the customer. 
The serviceman may be required to make changes, in addition to 
routine or emergency servicing, and afterwards instruct the customer 
on the correct methods of use. 


Dictating machines are used to record discussions, correspondence 
and other spoken information prior to being transcribed by a typist. 
This equipment, of which the tape recorder is an example, is norm- 
ally maintained by personnel skilled in radio repair work, can read 
and interpret electrical diagrams and have a working knowledge of 
electronics. 


Duplicating machines produce copies of printed, typed and written 
material. Some of this equipment is simple and requires little main- 
tenance. There is a trend however towards the installation of ex- 
tensive duplicating facilities, particularly in large establishments. 
This equipment includes machines to make reproducible plates 
(these may operate on electro-static principles), offset duplicators and 
auxiliaries for punching, collating and binding. Most of this equip- 
ment incorporates electrical or electro-mechanical and perhaps 
pneumatic or hydraulic controls. 


In addition, the machines used for accounting, cash registry, mail 
handling and time recording also require maintenance by business 
machine servicemen. 


Preparation and Training: Most employers, and particularly 
those with planned training programs, consider high school gradu- 
ation (or equivalent) as the necessary entry requirement. Preparation 
for entry into the occupation can be obtained through the increasing 
number of courses, such as typewriter or duplicating machine 
servicing, being added to the curricula of vocational and trade 
schools. For related occupations such as the servicing of computers 
or business machines used for electronic data processing, courses of 
training outlined in TECHNICIANS IN SCIENCE AND ENGINEERING (in 
this series) could be considered. 


el! 


Photo: MILES OVEREND 


Photo: N.F.B. 


Repairing office machines presents 
a variety of problems 
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Since training is given on the job it is first necessary to obtain 
employment with a business machine company or a repair depot as 
a learner or trainee. The length of training depends on the ability 
of the learner but about one year would be required to become 
proficient on the repair of manual typewriters. Three to four ad- 
ditional years on various types of machines would be required to 
become proficient on a manufacturer’s full range of products. 
Further training, usually in the form of refresher or upgrading 
courses, is provided by the employer particularly when new or 
modified equipment is placed on the market. 


Working Conditions: Repair shops are clean and well lighted 
and the work is not considered strenuous. A 5-day, 40-hour week is 
normal with limited overtime as the volume of work demands. 
Servicemen are also required to visit a variety of premises but most 
of these are “‘office-type’’ locations. There are few occupational 
hazards other than those associated with electricity. 


Advancement: Opportunities for those with the ability to get 
along with people and proven merit include positions as foreman 
(in charge of seven to ten servicemen) and branch or agency manager. 
Other possibilities include those in sales, as an instructor, or in 
factory work such as production planning. 


Vending Machine Servicemen 


Within recent years there have been significant changes in the 
methods used to distribute consumer goods and services. Of partic- 
ular interest to those examining mechanical repair occupations has 
been the growth, both in variety and in numbers, of automatic 
vending machines. 


To the bubble gum machine of yesteryear and the “‘try-your- 
weight”’ machine have been added others which vend a wide variety 
of soft drinks, “‘ready-to-eat”’ hot meals, coffee and similar beverages 
(flavoured to individual taste), ice, candy bars, fruit and other food- 
stuffs. Coin machines also vend insurance, parking space, tokens or 
photographs or provide laundry services (the ‘““Laundromat’’) and 
dry-cleaning facilities. Others play music in restaurants or offer 
various forms of entertainment. 
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With the rapid growth of automatic vending, there has been a 
corresponding growth in two occupations—vending-machine route- 
men and vending-machine mechanics—who service and repair the 
complex mechanical and electrical assemblies of which a machine is 
comprised. 


The main fields of employment are with coin-vending machine 
companies who operate concessions in factories, railway terminals, 
airports, large office buildings, hospitals, sports arenas and wherever 
large groups of people congregate; these locations tend to be con- 
centrated in main population centres. Other employment opportuni- 
ties are with companies and concessionaires who sell and service 
coin-operated equipment in Laundromats, dry-cleaning establish- 
ments, restaurants and similar locations which are situated in all 
areas, even in the smallest towns. 


Vending-Machine Routemen 


Nature of Work: Vending machines are stocked with food, 
drinks or ingredients, or other items by vending-machine routemen. 
This is primarily a sales and service function and the amount of 
mechanical work undertaken is limited to simple repairs. However, 
this occupation is briefly described since it can be considered an 
entry route (for those who demonstrate mechanical ability and are 
trustworthy) to the position of mechanical serviceman or mechanic. 


Each morning, the routeman loads up a vehicle with the supplies 
for the day (or the loading may be done by material handlers) and 
drives the vehicle to an assigned district. At each location, the route- 
man cleans the machines, ensures that supplies already in the mach- 
ines are in good condition and adds replacement stock as necessary. 
Visual checks are made of various working parts, the coin boxes are 
emptied and the change makers replenished. The routeman then 
tests the machine for correct functioning usually by inserting coins 
into a machine and making various selections: for example, with a 
coffee dispenser, controls are selected to give various combinations 
of ingredients such as with or without sugar, with or without cream 
and so on. 
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Minor mechanical or electrical defects found during these tests 
may be corrected by the routeman but it is the usual practice to re- 
port malfunctions to the concessionaire’s repair department who 
then dispatches mechanics to the location. 


Preparation and Training: Entry into the occupation of vend- 
ing-machine routeman is by obtaining employment as a helper or 
learner and acquiring skills by working on the job. Training courses 
may be supplied by individual employers or by equipment manufac- 
turers. There are no recognized age limits but a mature person is re- 
quired. A clean appearance and the ability to get along with custom- 
ers are most important factors in obtaining employment. This oc- 
cupation should appeal to those who like variety in their work, enjoy 
travel around an assigned district and meeting people, and who can 
work with the minimum of supervision. 


Vending-Machine Mechanics 


Nature of Work: Maintenance routines are undertaken by vend- 
ing-machine mechanics in accordance with the equipment manu- 
facturer’s handbooks and, as previously mentioned, the mechanics 
are sent to locations where the defective machine is repaired. 


At the location, the first task of the mechanic is to locate and iso- 
late the trouble. Obvious defects such as damaged mechanisms, leak- 
ing water or refrigerant pipes and broken electrical connections are 
repaired. The finely balanced mechanisms may have been damaged 
with “‘slugs” (counterfeit coins), or machines requiring a level surface 
to operate correctly may have been forcibly moved. As far as pos- 
sible defective parts are replaced with new items, pipes may be solder- 
ed or brazed and electrical connections secured. Should the foregoing 
repairs be insufficient, the machine is usually returned to the conces- 
sionaire’s or manufacturer’s repair department for dismantling and 
overhaul. Here, component parts are examined and tested for exces- 
sive wear, incorrect alignment, damage through misuse and other 
defects. Relays, thermostats and other electrical components are test- 
ed with ohmmeters, voltmeters and similar measuring devices in con- 
junction with electrical diagrams, and complex units including water 
pumps, electrical motors and other units may have to be dismantled 
or overhauled. Finally, the machine is reassembled and tested for 
correct functioning. 
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Above: the routeman regularly 
stocks vending machines 


Centre: care of one’s vehicle and 
safe driving habits are rewarded by 
bonuses 


Below: skilled mechanics under- 
take major servicing and repairs 


Photos: VERSAFOODS LIMITED 


The vending-machine mechanic also undertakes routine proce- 
dures to keep breakdowns to a minimum. Mechanical parts are 
cleaned and lubricated and electrical components such as heaters, 
thermostats, and relays are removed at intervals for bench testing or 
overhaul to ensure that the machine will function satisfactorily until 
the next maintenance period. 


This work requires a knowledge of mechanical principles, the ability 
to read and interpret mechanical and electrical drawings, and skills 
with wrenches, hammers, pliers, soldering and brazing equipment, 
and electrical testing devices. The shops are also equipped with 
power tools such as grinding wheels, drill presses and perhaps an 
engine lathe. 


Preparation and Training: Entry is by obtaining employment 
as a helper or trainee and acquiring skills by working under the guid- 
ance of experienced mechanics for a period of about two or three 
years. Employers usually require new entrants to have demonstrated 
mechanical ability obtained through vocational school training or 
previous employment. Training courses are provided to their em- 
ployees by concessionaires and equipment manufacturers. In several 
areas, courses of instruction for vending-machine mechanics are 
being added to the curriculum of trade or vocational schools. 


Working Conditions: Routemen have an assigned district which 
has to be covered and the hours worked will depend on their dili- 
gence. Mechanics in repair shops have a fixed routine and about 44 
hours per week is normal. There are few hazards provided that safety 
regulations applying to the use of electricity and power tools are 
strictly observed. 


Advancement: Opportunities include those of senior mechanic 


or, in large companies, route or shop supervisor. Promotion to sales 
or advertising staff is another possibility. 
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Pin Setting Machine Mechanics 


In large population centres, the bowling lanes are often equipped 
with automatic pin setters to do the work formerly performed by 
‘pin boys’’. These are customer-operated machines which, depending 
on the control selected, pick up the pins in a scissors mechanism, 
sweep fallen pins (or ““deadwood’’) and the bowling balls into return 
chutes and, through further mechanisms, position the pins and re- 
turn the balls ready for the next bowler. The machines consist of a 
number of electro-mechanical assemblies which are maintained by a 
pin setting machine mechanic and several helpers or “‘chasers’’? who 
also rectify defects which occur while bowling is in progress. 


Nature of Work: To keep breakdowns to a minimum, the me- 
chanic is supplied with the manufacturer’s maintenance schedule and 
other handbooks which detail servicing requirements at daily, 
weekly, quarterly and annual intervals. These routines include fre- 
quent cleaning or lubrication of moving parts, and visual or other 
checks of belts, springs, cables and similar components for signs of 
excessive wear and other defects. In addition, the motors, selector 
switches, relays, microswitches or other electrical components are 
cleaned, examined for wear and adjusted as necessary. 


Defects and suggested remedies such as the adjustment of operating 
mechanisms, cable tensions, limit stops and electrical components 
are also given in the maintenance schedule. However, the mechanic 
will meet other stoppages and a thorough understanding of the 
principles of mechanical operation and of associated electrical sys- 
tems is necessary to analyze defects and effect repairs. Defective 
components are usually removed and returned to the manufacturer 
for overhaul on the factory bench. The mechanic is also required to 
keep records of maintenance routines and to conduct correspondence 
with the manufacturer such as reporting frequently occurring defects 
and ordering replacement parts. 


Preparation and Training: Training for mechanics is through 
courses of instruction provided by the manufacturer. Students in 
these courses must be sponsored by an intending employer and pass 
a mechanical aptitude test. There are no specified entry requirements 
but few are hired before the age of 20. Previous experience or training 
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through vocational schools in such subjects as mechanics, fitting 
practices including the use of handtools, and basic electricity are an 
advantage in obtaining employment. 


Working Conditions: Bowling centres at times can be hot and 
noisy; hours of work are variable and the mechanic may be em- 
ployed on rotating shifts during evenings, weekends and holidays. 


Advancement: By moving to a larger bowling establishment 
where there may be several mechanics, openings occur as chief me- 
chanic or supervisor; other possibilities include manager of a bowling 
centre. 


Future Outlook: Employment opportunities are expected to in- 
crease moderately as more centres install automatic equipment. How- 
ever, at the present time, this is a small field of employment when 
compared with other mechanical repair occupations and openings 
are few. 


Related Occupations 


There are several repair occupations in retail and similar outlets, 
in addition to those already described, where employment oppor- 
tunities may be somewhat limited due to lack of training facilities, 
low numbers in the occupation, or for other reasons; however, to 
meet the many requests for information, brief details of selected oc- 
cupations are given in the following paragraphs. 


Gun-and-Sporting Equipment Repairmen 


Gun-and-sporting equipment repairmen or “‘gunsmiths’’ are em- 
ployed in sporting goods stores and similar retail outlets to provide 
repair and overhaul services to the 800,000 hunters who head for the 
open country in the Fall. However, except for a short period at the 
start of the season, the amount of repair work undertaken is limited 
and the repairman is primarily engaged in the sales of sporting goods 
and related equipment. Modern guns are guaranteed for a lifetime 
and should a defect arise it is the normal practice to return the gun 
to the manufacturer or the distributor; in addition, there is a fair 
amount of “‘do-it-yourself”’ repair work (although this is stated to be 
one of the major causes of accidents). 
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Older or foreign built guns for which replacement parts may not be 
readily available, or those which have been damaged by abuse, are 
returned to the retail or gunsmith’s store for servicing and overhaul, 
usually a week or so before the opening of the season. Routine jobs 
may include fitting new sights, removing excessive metallic and pow- 
der deposits, adjustments and lubrication. Damage such as a broken 
part or a jammed cartridge case may be visible but for other major 
defects the gun has to be dismantled so that internal parts can be 
examined or gauged for excessive wear; replacement parts may then 
be made by hand or machined from metal stock and the gun re- 
assembled and bench tested. Other jobs occur throughout the year 
such as “‘sporterizing” an ex-army rifle, barrel re-boring, chamber- 
ing or cutting and fitting a new wooden stock. 


At the present time, formal training schemes in gunsmithing are 
not available in Canada. Most of the approximately 30 gunsmiths 
practicing this craft have been trained through apprenticeship 
schemes abroad. During their apprenticeship, they were taught the 
principles of the craft by a master gunsmith and acquired skills in 
the use of wood-working and metal-working tools—chisels, sanders, 
scrapers, files and drills—and with measuring equipment such as 
micrometers, gauges and verniers. In addition, they learned how to 
operate lathes, milling machines, drill presses and boring machines, 
grinders and other tools of the machinist’s trade, and the techniques 
of forging, welding, brazing and soldering. 


This occupation could perhaps be learned by obtaining employ- 
ment as a spare-time helper to a gunsmith, although there are indica- 
tions that such opportunities are extremely limited, or by working in 
a retail store where repairs are carried out. Skills with handtools and 
machine shop practices could be learned in trade or vocational 
schools. It would also be necessary to study mathematics, chemistry, 
metallurgy (particularly heat treatments and the properties of metals 
—one popular gun is made of 22 varieties of steel) and, through text- 
books and manufacturers’ manuals, acquire the principles of gun- 
smithing. 
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Lock-and-Safe Repairmen 


Lock-and-safe repairmen are employed in hardware and other 
retail stores, or in repair shops attached to the store; these establish- 
ments are located in most centres across the country. In the main 
population areas, there is enough business to keep several repair- 
men busy on a full-time basis; in smaller towns it may be necessary 
to combine repair work with the sales of locks and hardware to 
produce a reasonable income. 


The work of the repairman consists primarily of opening locks for 
people who have mislaid their door or car keys. More specialized 
work includes opening safes in banks, opening or adjusting electrical 
and electronic burglar devices, and repairing locks damaged through 
force or perhaps containing a broken key. Installation of locks in 
buildings including the fitting of special safety devices and to glass 
doors or those with narrow stiles (uprights) is also undertaken. 


Various methods are used to “‘pick”’ or open a lock, depending on 
the type fitted—they may range from the comparatively simple rim 
or mortise types to highly complex keyless combination devices. 
Some locks can be opened with master keys and other equipment 
together with manipulation and considerable “know-how’’, or ex- 
perience, on the part of the locksmith; other may have to be drilled 
or dismantled with nose and core pullers, pin tweezers, probes and 
shims. Damaged locks may then be repaired and the locksmith cuts 
replacement keys with key-cutting and profiling machines, or with 
handtools, from a stock of blanks carried in the repair shop. 


As will be realized, there are many different types of locks, each of 
which requires a considerable knowledge of the method of construc- 
tion before opening or repair techniques can be devised. This can 
only be acquired through experience while working as a helper to an 
experienced locksmith; at the present time there are no formal train- 
ing courses in Canada. A few vacancies occur from time to time in 
the larger cities; however, the learner must expect to spend a year or 
so on tedious work in the repair shop to obtain the rudiments of the 
trade. 
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Piano Tuners 


Piano tuners or piano technicians are employed by music stores, 
piano repair shops and similar outlets to visit homes, schools, thea- 
tres and other establishments to service and maintain pianos. A 
significant number of the piano tuners are listed as self-employed. 


Their main job is to adjust the strings of a piano so that they con- 
form to established pitches and relationships. They also undertake 
minor repairs such as regulating the action, reshaping hammers, 
removing rust and vacuum cleaning the interior. 


To tune a piano, the board covering the strings is removed and 
strips of felt are placed between the strings on either side of the note 
to be tested in order to mute them. The tuner then strikes the ““A”’ 
note above middle “‘C’”’ and compares the sound with that made on a 
tuning fork. By turning the string pin with a tuning hammer, the 
tension of the string is adjusted until the note is the same as that of 
the tuning fork. The remaining strings are then adjusted by compar- 
ing their tones with the ‘“‘A”’ string already adjusted. 


Formal training schemes in piano tuning techniques are not avail- 
able in Canada at the present time owing to the small size of the 
industry. As necessary, however, piano manufacturers occasionally 
have courses of training either in their main plant or in their retail 
outlets. These courses would be of one and a half year’s duration 
followed by several weeks in the repair shop. At least Grade 8 is 
required on entry. Some musical training such as a course of piano 
lessons would be helpful. 


Certain personal qualities are important to the piano tuner in addi- 
tion to mechanical ability, in particular, good hearing and tone dis- 
crimination; also necessary are a pleasant personality, patience and 
the ability to make a good impression on a client. This occupation 
involves considerable travelling and the piano tuner should have the 
use of an automobile. As with most mechanical repair occupations, 
the piano tuner must own a complete set of tools which may cost 
about $250. Those who are self-employed also purchase stocks of 
strings, hammers, pedals, felt, pins and polish; these are sold to 
clients and provide an additional source of income. 
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PREPARATION AND TRAINING 


Outlines have already been given in previous paragraphs of the 
training currently available for specific occupations and it will be 
noted that frequent reference has been made to “‘apprenticeships’’. 


Apprenticeship takes many forms but often consists of systematic 
training on the job and extending over several years. It is first neces- 
sary to obtain employment where the practical side of the job will be 
taught by experienced workers. The theory of the trade, and com- 
plicated techniques, may also be taught by the employer but it is 
more likely that the apprentice will be required to attend a trade or 
vocational school during each year of apprenticeship. Some occupa- 
tions are “‘designated”’ by provincial governments which means that 
the only method of entry is through a registered apprenticeship 
scheme; motor vehicle mechanic is typical of a designated trade— 
others are indicated on the chart “‘Apprenticeship Requirements” 


(page 110). 


One of the main differences between apprenticeship and other 
forms of training is that you are paid while you learn. Pay scales are 
low at first but increases are given every six or twelve months until 
the full tradesman’s rate is reached. In the case of formal apprentice- 
ships, the apprentice enters into a written contract—known as an 
‘“‘indenture’’—with an employer which states certain terms such as 
length of training, skills to be taught, pay scales and similar details. 


It is possible to prepare for apprentice employment in the me- 
chanical repair trades, while still in school, through “‘shop”’ courses 
designed primarily to teach manual and technical skills. Depending 
on the school and the course selected, training may range from ma- 
chine-shop practices, welding and assembly work, to instruction in 
shop mathematics, chemistry, metallurgy or electricity. These courses 
also give students an opportunity to discover which type of mechani- 
cal repair work appeals to them most. 
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For those who have left high school, a wide variety of training 
opportunities are offered in trade and vocational schools. Consider- 
able expansion is taking place in the area of vocational training at 
the present time and the following is a brief summary only. Trade or 
vocational school courses are currently available which are related 
to a specific occupation such as motor vehicle mechanic (in the prov- 
ince of Quebec, one year of vocational training is required before 
taking up an apprenticeship) or aircraft maintenance engineer (in 
the province of Alberta, completion of a two-year course in aircraft 
maintenance technology may be recognized as an exemption from 
the licencing requirements for a Maintenance Engineer’s Certificate 
in Category “‘A’’). Other courses provide the means of upgrading 
skills while in employment. In addition, special courses are placed 
from time to time on the curricula of trade schools when there is a 
shortage of personnel in a particular occupation. 


Details of the facilities offered in a particular area should be ob- 
tained from the provincial Department of Education or the local 
office of the National Employment Service. It should be noted that 
financial assistance is available to approved applicants in the form of 
subsistence allowances, tuition fees, and unemployment insurance 
through the provincial Departments of Labour; again, the local office 
of the National Employment Service can supply full details. 


Both day and evening classes are provided in the trade or voca- 
tional schools, those related to a specific occupation being of from 
six to ten months duration (full-time); all or a large proportion of this 
time may be deductable from the period of apprenticeship. It is also 
considered that these courses give a graduate an initial advantage 
when seeking employment. 


For those who are unable to attend trade schools, or wish to up- 
grade their knowledge while in employment, correspondence courses 
are available in such subjects as drafting, mathematics or electricity 
which would be of particular value to those already employed in 
mechanical repair occupations, or related to a specific occupation 
such as power plant engineering. Courses are listed in the booklet, 
CANADIAN TECHNICAL AND VOCATIONAL CORRESPONDENCE COURSES, 
which is available in public libraries or can be obtained, free of 
charge, from the federal Department of Labour, Ottawa. 
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PERSONAL QUALITIES 


There are certain attributes, in addition to the personal qualities 
which have already been given, which make the difference between 
the ordinary and the outstanding workman. Among these are 
honesty and integrity, cleanliness and orderliness—many repairmen 
enter homes and other premises—and the development of analytical 
ability in order to identify obscure faults quickly. 


It is said that a good workman is a safe workman and nowhere is 
this more true than in mechanical repair occupations. In many in- 
stances, the repairman is not only responsible for his own safety 
but also for the safety of others—an aircraft maintenance engineer 
may be responsible for a multi-million dollar aircraft and the lives 
of one hundred passengers—and must perform all work, down to 
the smallest detail, in a careful and conscientious manner. If main- 
tenance work is to be done efficiently, it is also essential that accurate 
records be kept. While repairmen may not be required to do the 
clerical work, in most instances the information is originated by 
them, therefore the ability to write a clear, concise report of work 
done and of record-keeping is essential. 
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ORGANIZATIONS 


Workers in mechanical repair are covered by union agreements 
and are represented by affiliates of national and international 
unions. Other unions are active on an industrial or local basis. 
Selected as typical from the 1964 edition of LABOUR ORGANIZATIONS 
IN CANADA (published annually by the federal Department of Labour) 
are the following: 
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INTERNATIONAL UNION, UNITED AUTOMOBILE, AEROSPACE AND 
AGRICULTURAL WORKERS OF AMERICA—AFL-CIO/CLC 


AMALGAMATED TRANSIT UNION—AFL-CIO/CLC 
INTERNATIONAL ASSOCIATION OF MACHINISTS—AFL-CIO/CLC 
NATIONAL METAL TRADES FEDERATION—-CNTU 


NATIONAL FEDERATION OF PULP AND PAPER WORKERS INC.— 
CNTU | 


INTERNATIONAL BROTHERHOOD OF PULP, SULPHITE AND 
PAPER MILL WORKERS—AFL-CIO/CLC 


INTERNATIONAL CHEMICAL WORKERS’ UNION—AFL-CIO/CLC 
INTERNATIONAL UNION OF OPERATING ENGINEERS—AFL-CIO/CLC 


NATIONAL ASSOCIATION OF MARINE ENGINEERS IN CANADA 
INC.—CLC 


MARINE WORKERS FEDERATION—CLC 


INTERNATIONAL UNION OF ELEVATOR CONSTRUCTORS— 
AFL-CIO/CLC 


CANADIAN AIRCRAFT MAINTENANCE ENGINEERS ASSOCIATION 


CANADIAN JEWELLERS ASSOCIATION 


SEEKING EMPLOYMENT 


Students while still in school should discuss their future plans 
with the school guidance counsellors. They are in a position to 
supply much more detailed information than can be included in a 
booklet of this size, especially on such subjects as the entry require- 
ments and other details of trade and vocational schools and training 
courses which are available in local areas. This is a continuing 
service and information can be obtained from the guidance coun- 
sellors or placement officers of the National Employment Service. 


Young people seeking their first job and older workers wishing 
to change occupations, can register with the local office of the Na- 
tional Employment Service, where they will be given every assistance 
in locating suitable apprenticeships or training situations. These 
offices can also supply much additional information such as em- 
ployment prospects and future outlook, working conditions and 
pay scales in a particular area. 


To obtain an apprenticeship, an applicant in addition to con- 
tacting the National Employment Service, can pursue one of the 
following methods: consult the provincial Director of Apprentice- 
ship; locate an employer who is willing to hire an apprentice; or 
check want-ads in daily and weekly papers. Those seeking an ap- 
prenticeship or other employment can also apply directly to likely 
employers without reference to a particular vacancy and employment 
leads can be obtained from friends and relations already working 
in the occupation. 


EARNINGS 


Earnings depend on a number of factors including the size and 
policy of the employer, the location and the degree of responsibility 
in a particular occupation. In addition, a number of repairmen add 
to their income by the sales of new parts and equipment. Estimates 
of average earnings which should be used for general guidance 
purposes only are given in the tables which follow. These do not 
include fringe benefits such as overtime pay, vacations with pay, 
sick pay and pension schemes. The reader should refer to the local 
office of the National Employment Service, local employers and 
trade unions or to such publications as WAGE RATES, SALARIES AND 
HOURS OF LABOUR IN CANADA, published by the federal Department 
of Labour for current rates in a particular area. 


its 


SNOILVdND90 GALOATAS NI SALVY ADVM—7 ATAVL 


*diysaozzuasddp fo svafi pouif ay} ul 
uj} yUua? sad YG OF ‘S}UaUIa4AIU] JDNUUD fig pasDpasdU} a4D PuD ‘Adah JsAlf ay} U? 2]D4 S UDUI 
-SapD4} ay} fo zuar sad Qy 0} QE UOsf aSuUDA SapDd4s} pa}DUS}sap U} sad}zUasddD 40f s2]Dy 


J2J0AT 


*sajeos Aed ao1Adag [IAID pue sAaains [eloutaoid Zulpnpour saoinos datzeUo}[e WL] pouteyqo soqeuINys7y,, 


“€96] ‘4NOQvT fo sanop] pun sajapjvG ‘sazpy asp yy :224n0¢ 


*00°C-0S'1 | «SZ°7-02'1 
*x0€7°S8' | 
ate ae +Sh'€-00'€ 
*08°7-S8'l | «08°7-S0°7Z *S0°€-00'7 | «S7°E-SI'L |%S7°€-09 | «SLES0T 
«SC C-06'1 
«01°7-00°Z 
759-015 
0SS-Shr 
G7S-SLY 
+0SZ-00S 
«00S 
*0SZ-00S 
«060° Shh 
OlE-Se7 
697-091 «06°C Cee-09°7 
oo. +09'7-00'7 
Ol'€-0S'7 ; , Wee 08°7-06°7 | SZ°7-0E'7 O1c 0S°7-02'I 
08°7-0F'~ | OL7-S0'7 OF 7-017 O8'7-S6l | 067-SL1} 68°7-05'1 0g 7-0Z 1 | S0°7-S8'1 06°7-0¢ 
uae oe el. 00°€-SS°7 GLU-STT | SS7-ON'T | SO'E-SH'7 
Sl'€-0L'7 02'€-0E'7 02'€-02'7 00-077 | SIE-OET] SO'E-OZ'1 Gy'7-0L | 06°7-09'1 0Z°7-S6'1 
06'C-0E'7 06'2-01'7 08 c-06'1 O0S7-S6'l | S8°7-S91 | SZLU%-S7'1 0€'7-09'1 | S8°7-S9'1 GTCT SLI 
097-061 | 0€7-06'1 c€7-08'| ORCS OL acy In Orc 0G Clc-Srl | S9°7-06'1 G1'7-¢9'1 
. . . . «GL'| 
*$6 7-057 +08'2-01'Z «SC C-06'1 027-0611 | «S6°7-0LZ | +0 7-S0'7 *09°C-0€'1 
GSCT-SHT | STCSIT 0r'7-S6'1 eore GEcTS8 i} Ol7-9L 1 OL1-09°l | 02 7-S8'l 607-08" | 
SS C-OFZ | SZ 7-SI'7 c6'l SecTOLI | SE7OS 1} 027-051 061-091 | S61-0Z1 ¢8°1-08'1 
$ $ $ $ $ $ $ $ $ $ $ 
eiquin[o7) eVIOq|V ueMIyr}eyseg | eqoqueyy o1lejUucC) deqend) yormsunig B1}09G pues] purlpunojmany aBeIIAY 
ystqig MON PAON piempy epeue) 


soul 


ANOPY 19q sazey oBe A 


yqtwisy07] 
atueYydaA] FuTYyoeJA] BuIq}9g UlY 
““OTURYIITAT PUTYIETA] SuIpuaA 
BS BA ETE IT DUBYDIIAI 107BAITA 
ge aa ae ae ea URUIIDIAIaG aUTYIeIA] SsauIsSNg 
LAS satgy cco Tage ons Meee ee ese ueuwdiedey Ar91]9mef 
“vueurreday yore Ay 
ueUadIAlag JauIng [IO 
Las Sov SOTR aca eet ae TREN os aah Gs cae ueurastazag aouerjddy 
eres (eye ATYQUOUT) ssej> 3S] 
Be So (ezeI Ajyjuouz) sse[J puz 
Be OD (eze1 Ajyquour) Sse[y Pilg 
eae (eqe1 A[yquou) SSeID YIp 


—J90u13Uyy dUTIe]A] 
pera teresa eee eee ee (A[yquour) a0U20IT ad 
Preece eee (A[yquout) aousdI'] oS 
eee eee reser etere ee (A[yquour) QOUdTI'T q 


ee eaten eter ater nee (A[yquouz) QOUIIIT V 
—Joaulsuy eueusqureyy] JjeioIy 
Sadia Sans OSPR sage (@91Atas Jo yj3ua] uo suipusdap) 
dtuRYoa\] Wes 
ueuireday qusuinijsuy 
hese duURYdI]JA] SUIUOIZIPUO?D IY pue UOTJeIOBIIjayy 


Casein s nase Ee 0.5 do StsGr eaisinaie wales ocala wince @Riarn aMiniaumets sip igoINare cle I=e esol aise qaqqysery 

dIURYI2]A] [eiaysnpuy 

eee ce WY4SUM] [TA] 
HS Soe sa RSCG MINE c acer cee sse[> 3s] 
PU SNOGEO aro NERA Ca MOC EMC esc CL, Sse) puz 
Fane hate COPE TN Ys Sleweaa tee neh sse]>) pig 
patie aeare “Sse yyy 


—Js0uI3uy Aievu0lzeIS 
SRS argeas a8 ssi Po aaa sueysayAj uauIdinby uoryonI3su0> 
Ree ee: SO Ro ce ee See sturysaAy [282IC] 
ee Bast ae ere nh uewutedey sopua.7 pue Apog 
Peewee eee rece e ees esec eee retseeees nesses DULYIIIA] quswuUsI|y Pum 
bei aces MENS ARIE: «ae ce oe RSS a1ueydayAy 219142 1030]A] 


116 


SNOILVdND90 GALOATAS NI SYANYOM AO SYUAGNNN—€ ATAVL 


“Bury ywsuns pue SulyzWws x90] :90tAlas JusuIdInba [lO pue ses 
‘dreda1 suryoeul SUIPUIA-UIO9 pue apo A01q *IOJLAI]P “[aso1p ‘SUlUOI}Ipuod-I1e ul 9soyy sulpnyjoutl ‘sotueyooul snoour][aostur Jo Suidnoir) (1) 


[COIS 14) >1PIN (IN) 


‘Dpoup’) fo snsua7 :294n0 
9) 2; Ss 


(4) 
(6 S78 |9F6 = |9 6 € S 87 61 9¢9 0¢9 609 (45) 6L L8 cey =vch «I6E cy SVE iZIP |SE0'E [9EZ'E CNB ae Coa diys 
—S199 JO Sulloouisuy 
a) wes ~ mf oo) 
cl 9L7'E| OCZ"E|HZL'I |¥O9'L |HOO'! |Z6Z |S9El 6111 |67Z‘E1 |OO'I! |9E1'°9 |zeg‘s lé6h8 loco [266 |bPQ [65 ey E99 \CLE NLE¥ CCAOSSSC | GN) ueweUIsuy ATeUOI}eIS 
—- ee Fe Fe He fe — | (a) 
€ ESOL /6rP'L/OlE IZ |¢Z €S 691 jIFl |Z€9'r |LOLZ'E j€Z8'l [9261 [80h |86Z {ZIZ |sgl |— € l6l |Z€l |18Z°6 |¢¢60°8 CA See RoR ag ee WsUMT NA 
I ve IZ ¥~ 6 € ib (a 6 1ZZ 00¢ Sl Or! Shoe 8 ¢ | os | a ee 81¢ coy (4) 
9€T 86L°L |S79'b |Z6b'b |PZL‘Z | LHO'7Z |66E'l |OEO'E | 0061 Z60‘ZE | COEbZ|ZOP'SI |1Eh'bl |OZH'I [Z7HS |Z0S'7 8h9'l |Z0Z 66 0001 )90Z |SleEZ\ZZ9°%S| CGN) (1) ‘S°"A'N—Sotueypayy 
mec Cee ei bh oe el Pt OR i (4) 
= Ae i LECCE oe Lie = DUCE CLL a 796 = €9 re 68 - 9 ipa $7 = DOCS CA Sse SUTYILUT VIO—dIUeYdIIA] 
Re | = Papel! : 
= OOP j€7S |97E |90F (06Z [981 [SHE'l |PED‘L |OZ6'l [S9I‘E [560° lpSr't Iphe lezs |ehl |zsl IzI (Al! Syl |991 |880°Z |\90¢6 CO ie a oe quowidinba 
peospiei—orueyoey] 
ee ere mice Ae ease. cS oe ee lee i oe leh Ge 
7SI CLE'L|PS6'S |Z9E'L |SLS'S |b78'b ISI b'b |bZS‘b |90I‘b IZOBIE |SE8‘'ZZ |EZI‘SZ |Z6S‘S1 |969'7 |6Z0'Z |€60°E y7v'7 /L0S | L6E |L7S‘1|Z7Z8 |786'88 66149 | (IN) ePrysa 1OJOWI—dIUeYDIIIA] 
= | — | —- | | — |— |p G vA 4 sesame |(aeeliers | haere et ere v7 Zl GS Naan. ate ite a 
OF 108 |10b |S%$ |Z0€ |9Z vl G08 j0S9 |III‘I |S¢Z L667 |68h'l (9S IZ 907 {18 yl 61 OZ! j|1Z1 |€08°9 [€lé6‘¢ CA ae aj eIONe 
—uourlieda1 pure otueysay)j 
= ee CLA ¢ € € (4 08% (86% |67Z (68 é | I € aes of UE | 09S {21h Bele ee 
Z €9€ |98€ {LIZ [761 |SZl |Phl [€ZZ IgEZ |co9'l |Z9G‘l |gé6s‘l l6zI‘l [6Z (43) 601 iSOl |g Zl 6€ LZ levy |788¢ (AQ) aayeuryozem pue J2];9mMaf 
1961 1961 | 196! | 1961 | 1661 | 1961 | 1661 | 1961 | 1661 | L96L | 1661 | 1961 | 1661 | 1961 | 1661 | 1961 |1S61 1961 |1S61 |1961 ,1S61 | 1961 | 1Sé6l 
a A\'N TORS | pe aY “yseg “ur "UC ‘and “aN ‘SN ec ‘PEN PEeaeS) 
uoyn i 
oe i ee el ee ee ee ee ee ee ee ee eee 


117 


Distribution of Male Workers in Selected Industries, 1961 


o 2 iq 
” 2 i) a Zz 5 
s¥| 2) g/ 3g/8s8| | 8 | 84] as 
ce| @lee| =e /Se| me] &€ | Bel sé 
Ys be a 8 us 3 Sa 3 OW go 
> 9 A ice or=| gs ae] a £Y og 
es pore Poe Oo} ore “ee 1 ee By oe | eo 
= CS fo] fa} 
Ser si ae se bf Oe | mee = WO| aw 
Mines, Quarries, 
Oil Wells.s-+3: tetas 1} 295; 20| 620 4 41) 5,586) 10) 1,431 
Manufacturing........ 952|7,930/2,967| 5,644|1,055|2,886|28,462| 306)/12,765 
Saw. MillSseenvio: ome: —)| 1,231 2 144 1 1 704 4 505 
Pulp and Paper Mills..... 12136 4 175 7 Sie 2.037, Shiy 1ES3S 
Iron and Steel Mills...... 2); 1,010 2 89 5 30 861 1 453 
Aircraft and Parts 
Manufacturing........ 5 89} 2,879 47 5 3 455 —— 135 
Motor Vehicle 
Manufacturing ........ — 313 7| 1,497 a — 706 — ga 
Railroad Rolling Stock 
Industry tehies 6 ee 1 49 1 Sh 1| 2,789 216 — 90 
Petroleum Refineries .... — 17 2 106 2 — 561 18 720 
Scientific and Professional 
Equipment Manu- 
HACTUEIN GE pore one wrote tone 121 8 16 5 1192 — 307 — 72 
Jewellery and Silverware 
Manufacturing ........ Gi 2 — 1 — — 27 _- 19 
Construction.......... 3} 628) 24) 1,796; 14 6| 6,815; 88) 713 
Transportation, 
Communication 
and Other Utilities... 10} 385)3,213) 7,055) 104|3,997| 7,4812,186| 2,838 
Air Transport sicnse see — 54) 2,923 41 1 3 230 — 60 
Water METAS POL teres eral 1 6 1 2A 1 S 151) -£,997 91 
Railway Transport....... 7 27 9 195 43] 3,639} 1,032 37 319 
Truck Pransporty...9- 3 2 — — 1; 2,798 1 12 329 6 23 
Urban Transit Systems... 22 7 1 1,602 1 300 368 10 71 
SRATC, (oe. tas oe ee ee 3,419; 248) 61/69,486|2,446 14/11,411) 53) 1,257 
Wholesales 8 ae. tac eaters 164, 217 56| 4,490} 2,340 12 e950) 45 78H 
Retail t. ipestersccece eae 35255 31 5| 64,996 106 2) 4,461 8 526 
Motor Vehicle Dealers... . — 7 —| 17,944 -— — 245 — 14 
Motor Vehicle Repair 
SHOPS cme ss ereueogae ae 1 3 —| 36,436 3 — 167 1 8 
Jewellery Stores... 0-16-03 1,139 — — — 1 — 13 3 
Watch and Jewellery 
Repair Shops... - area 1,931 — — = — =: 1 —_ — 
Community, Business 
and Personal 
Services =... ee 144 50; 59| 519) 84 3) 6,322} 19) 5,296 
Education and Related 
SErvViCeS =. sas oes citarans 1 10 — — — 1 1,279 1 1,548 
Health and Welfare 
SELVICES set cies o> Meso ml « 6 1 1 24 2 1} 1,543 1} 2,616 
Public Administration 
and Defence. =. a... « 8 93) 437) 2,680 78 23) 4,524 154) 4,232 
Defence Services....:...- 2 23 309 870 8 Tt =83303 —}|. 1,385 
Local Administration..... 1 15 2) 15131 3 15} S779 17 931 


Source: Census of Canada. 


(?)Grouping of miscellaneous mechanics, including those in air-conditioning; diesel, elevator. bicycle 
and coin-vending machine repair; gas and oil equipment service; locksmithing and gunsmithing. 


TABLE 3 (continued) NUMBERS OF WORKERS IN SELECTED OCCUPATIONS 
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CANADIAN OCCUPATIONS FILM STRIPS 


The Department of Labour has prepared to date, the following 
occupational film strips in collaboration with the National Film 
Board. A manual has been prepared as an accompaniment to each 
film strip. These may be purchased from the National Film Board, 
Box 6100, Montreal or from any one of its regional offices. 


1 iy BRS Se Bo ti On A Price $4.00 each 
(In Canada) 
Office Occupations 
Careers in Engineering 
Careers in Natural Science 
Teacher 
Electronic Computer Occupations 
Careers in Library Service 
Medical Laboratory Technologist 


BS VESTS rT Ve PO 911! ae a ear Price $2.00 each 
(In Canada) 
Bricklayer and Stone-Mason 
Plumber, Pipefitter and Steamfitter 
Sheet-Metal Worker 
Careers in Construction 
Machine Shop Occupations 
Printing Trades 
Motor Vehicle Mechanic 
The Social Worker 
Mining Occupations 
Draughtsman 
Careers in Home Economics 
Careers in Meteorology 


MECHANICAL REPAIR OCCUPATIONS 
Monograph No. 10 
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